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Airport Lambert St. Louis International Airport 
AST Aboveground Storage Tank 
ATV All Terrain Vehicle 
bgs below ground surface 
BNI Bechtel National, Incorporated 
BTEX Benzene, Toluene, Ethylbenzene, and total Xylenes 
CALM Cleanup Levels for Missouri 
em/sec centimeters per second 
cm2/sec centimeters squared per second 
CMS Corrective Measures Study 
COCs constituents of concern 
4°C degrees Celsius 
4°F degrees Fahrenheit 
DL Detection Limit 
DO Dissolved Oxygen 
DQL Data Quality Level 
DQO Data Quality Objective 
DRO Diesel Range Organics 
EAs Environmental Assessments 
EM Exposure Model 
ESA Environmental Site Assessment 
Facility Boeing Tract 1 facility 

• FS Feasibility Study 
ftlft feet per foot 
FUSRAP Formerly Utilized Sites Remedial Action Program 
GRO Gasoline Range Organics 
IIDPE High Density Polyethylene 
HI Hazard Index 
HISS Hazelwood Interim Storage Site 
HRC Hydrogen Release Compound 
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HWP Hazardous Waste Program 
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IWTP Industrial Wastewater Treatment Plant 
LNAPL Light Non-Aqueous Phase Liquid 
MCL Maximum Contaminant Level 
MCLG Maximum Contaminant Level Goal 
MDNR Missouri Department of Natural Resources 
MEK Methyl Ethyl Ketone 
JLg/kg micrograms per kilogram 
JLg/L micrograms per liter 
mg/L milligrams per liter 
MIDK Methyl Isobutyl Ketone 

• MRBDM Missouri Risk-Based Decision Making 
MSD Metropolitan St. Louis Sewer District 
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msl 
MTBE 
NPDES 
OD 
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PAH 
PCB 
PCE 
PCOCs 
PID 
ppm 
PR 
PRG 
PVC 
RA 
RCRA 
RFA 
RFI 
SAIC 
sc 
SLAPS 
SWMUs 
TCE 
TOV 
TPHs 
US ACE 
uses 
USEPA 
USGS 
UST 
voc 
VSI 
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mean sea level 
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Outside Diameter 
Redox Potential 
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U.S. Army Corps of Engineers 
Unified Soil Classification System 
U.S. Environmental Protection Agency 
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EXECUTIVE SUMMARY 

The Boeing Tract 1 Facility (Facility) is located in Hazelwood, St. Louis County, Missouri and 
covers a total area of 228 acres. The Facility includes several buildings used to service and 
manufacture aircraft, office buildings, parking lots, a coal fueled power plant, and a waste water 
treatment facility. The Facility included several underground storage tanks (USTs), above ground 
storage tanks (ASTs), and other waste handling areas. 

Based on an investigation in 1995, 32 solid waste management units (SWMUs) were identified. 
Boeing has conducted numerous site 1~~~sygations and remedial actions at the Facility. As a 
result of these, a large volume of data ~een collected. Data indicates that at various locations 
within the Facility soil and groundwater impacts I¥ve consisted of semi-volatile organic 
compounds (SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), 
total petroleum hydrocarbon (TPH), and metals. 

To perform a risk evaluation, the site was divided into the following areas: 

• Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 45D, 45E, 
and parts of 45 and 45K). 

• Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of 
45K). 

o Sub-area 2A: 

o Sub-area 2B: 

o Sub-area 2C: 

Western portions of Buildings 451, 51, and 52, northwestern 
comer of Building 45, northern portion of Building 45K, and 
parking lots, entrance road, and open space between these 
buildings and the west property line. 
Eastern portion of Buildings 45J, 51, and 52, northwestern 
portion of Building 45, western portions of Buildings 48 and 
48A, smaller associated buildings, and associated parking lots 
and access areas. 
Eastern portions of Buildings 48 and 48A, northeastern portion 
of Building 45, smaller associated buildings, and associated 
parking lots and access areas. 

• Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3, 
and 4). . 

o Sub-area 3A: 

o Sub-area 3B: 

o Sub-area 3C: 

o Sub-area 3D: 

Buildings/structures 44, 44A, 46, and 49, western portion of 
Building 41, northern edge of Building 42, and associated 
parking lots and access areas primarily to the west and south of 
these buildings. 
Small open area between Buildings 2 and 42 including the 
parking access area on the western side of Building 2. 
All but the northern edge of Building 42, several 
buildings/structures to the south of Building 42, and associated 
paved parking and access areas primarily to the east and south of 
these buildings to the runway on the south. 
Eastern portion of Buildings 41, northern half of Building 2, and 
the associated open and parking areas on the west side of 
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0 Sub-area 3E: 

0 Sub-area 3F: 

0 Sub-area 3G: 

0 Sub-area 3H: 

Building 2 . 
Small open area between Buildings 2 and 4 including parking 
and access areas. 
Small rectangular area at the southwestern corner of Building 1, 
including parking and access areas and the southwest corner of 
Building 1. 
Small rectangular area between Buildings 1, 2, and 3, including 
parking and access areas and the northeastern portion of 
Building 1 and the northwestern portion of Building 3. 
Building 4 and the open access areas to the north, east, and south 
sides ofthe building. 

• Area 4 Power Plant: (includes Buildings 5 and 6). 

• Area 5 Industrial Water Treatment Plant: (includes Building 14). 

• Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39). 

o Sub-area 6A: 

o Sub-area 6B: 

o Sub-area 6C: 

o Sub-area 60 

Buildings 21, 29, and 29A, and all parking lots and open space to 
the south and west of these buildings. 
The area between Buildings 29 and 27, containing Buildings 22, 
28, 39. 
Buildings 25 and 27 and parking lots and open space to the south 
of these buildings and within about 450 feet to the east. 
Parking lots and open areas beginning about 450 feet east of 
Buildings 25 and 27 and extending to the north, south, and east 
property lines. 

• Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34). 

• Area 8 Office Complex North: (includes Buildings 220 and 221). 

o Sub-area 8A: 

o Sub-area 8B: 

o Sub-area 8C: 

Southern portion of Building 220, associated parking areas to the 
south and access areas to the east. 
Northern portion of Building 220 and the open area to the 
northwest of the building to the property boundary including 
smaller associated buildings, parking areas, and unpaved areas 
along the property boundary. 
Building 221 and the associated parking and access areas to the 
north, east, and west of the building. 

• Area 9 Gun Range: (includes Buildings 10, 11, 11A, 12, and 13). 

These Areas/Sub-areas are characterized by similarities in factors that affect public health risk 
under currenf. 1~reasonable future land use conditions. Constituent data for soil and 
groundwater ~ compiled for each Area/Sub-area. The receptors, pathways, and complete 
routes of exposure for current and future land use were identified for each Area/Sub-area. 
Following are the critical receptors, pathways and complete routes of exposure for each 
Area/Sub-area: 
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Current 
Area or Receptor Pathways/Complete Routes of Exposure 

Future 

Area 1 Current None None 
Future Construction Ingestion of soil, 

worker Dermal contact with soil, 
Outdoor inhalation of vapors and particulates 
from soil, 
Dermal contact with groundwater, and 
Outdoor inhalation of vapors from groundwater. 

Sub-area 2A Current Non-residential Indoor inhalation of vapors from subsurface soil, 
to 2C, Sub- worker and 
area 3A to Indoor inhalation of vapors from groundwater. 
3H, Area4, Future Construction Ingestion of soil, 
Area 5, Sub- worker Dermal contact with soil, 
area 6A to Outdoor inhalation of vapors and particulates 
60, Sub-area from soil, 
8A to 8C, Dermal contact with groundwater, and 
andArea9 Outdoor inhalation of vapors from groundwater. 
Area? Current Non-residential None 

worker 
Future Construction None 

worker 
.. . . 

Additional receptors mclude occas10nal VISitors and mamtenance workers whose exposure frequency and 
exposure duration are expected to be less than that for the non-residential worker and construction worker; 
hence the risk to these receptors will not be quantified. 

The large number of constituents analyzed in soil and groundwater were screened to identify the 
constituents of concern (COC) for which quantitative risk was evaluated. Constituents that were 
non-detect in all soil samples were eliminated. Similarly, constituents that were non-detect in all 
groundwater samples were eliminated. The remaining constituents were further screened as 
discussed below. 

Groundwater screening level was identified as one of the following (in the order shown): 

(i) Maximum Contaminant Levels (MCL), or 
(ii) EPA Health Advisory Concentration Levels (HA), or 
(iii) Secondary Drinking Water Standards (SOWS), or 
(iv) Risk-based target levels developed assuming water is used for residential purposes . 

Constituents in groundwater for which the maximum detected concentration did not exceed the 
screening criteria in a specific Area/Sub-area were eliminated. 

Constituents in soil were further screened using the following criteria: 

• Background concentrations for metals. Metal constituents for which the maximum 
concentration in soil was less than these background concentrations in a specific 
Area/Sub-area, were not considered further . 
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The sample locations for which all the constituents in a specific chemical group (VOCs, TPH, 
Metals, PAHs, or PCBs) were non-detect, were not included in the calculation of average 
concentrations for constituents in that particular chemical group. 

From the .. ~99ve screening, the list of COCs for each Area/Sub-area based on all media and all 
receptors~Y,resented on Table ES-1 . Arithmetic average concentrations for each COC for each 
receptor and each media were estimated. 

Using the arithmetic averages as the representative concentrations for each COC, average site
specific data, and the models recommended in the Missouri Department of Natural Resources 
(MDNR) draft risk-based corrective action (RBCA) process document; risk for each Area/Sub
area was calculated. This would be the equivalent of a Tier 2 evaluation. The cumulative risk for 
each receptor in each Area/Sub-area is summarized on Table ES-2. 

Based on the above evaluation, the cumulative risk for the following areas exceeded the 
regulatory acceptable level of 1 x 1 o-4 for carcinogens and hazard index (Ill) of 1 for non-
carcinogens: 

• Sub-area 2A, 

• Sub-area 2B, 

• Sub-area 3A 

• Sub-area 3C, 

• Sub-area 3E, 

• Sub-area 3G 

• Sub-area 6B, 

• Sub-area 6C, and 

• Sub-area 8B . 

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways 
exceeded the target risk, the primary constituents and routes of exposure that caused the 
exceedence are identified below: 

Area coc Exceedence Due to 

Sub-area 2A TPH-GRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 2B Aliphatics >nC12 to Indoor inhalation from groundwater by non-residential 
nC16 worker 
Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 
Tetrachloroethene Dermal contact with groundwater by future 

construction worker 
Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 

worker 
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Area coc Exceedence Due to 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nCl6 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhala~ion from groundwater by non-residential 
nC21 worker 
Benzo(a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC2l worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nCl6 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

The risk evaluation was based on a non-residential current and future land use and non-domestic 
use of groundwater. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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1, 1-Dichloroethane 
1, 1-Dichloroethene X 
1, 1,2-Trichloro-1 ,2,2-trifluoroethane 
1,2,3-Trirnethylbenzene X X 
1,2,4-Trirnethylbenzene X X 
1,3,5-Trirnethylbenzene 
2-Hexanone (MBK) 
Acetone X X 
Benzene X X X 
Brornomethane 
Carbazole 
Carbon disulfide 
Chloroethane X 
Chloroform 
cis- I ,2-Dichloroethene X 
Dichlorodifluoromethane X 
Ethylbenzene X X X 
Isopropylbenzene X 
m,p-Xylene X 

• 
Methylene chloride X X 
Methyl ethyl ketone X 
Methyl isobutyl ketone 
Methyl tert"butyl ether X 
Naphthalene X 
n-Butylbenzene X 
n-Propylbenzene X X 
a-Xylene X 
p-lsopropyltoluene X 
sec-Butylbenzene X 
tert-Butylbenzene 
Tetrachloroethene X X 
Toluene X X X 
~ans-1,2-Dichlorobenzene 

~ans-1 ,2-Dichloroethene X 
Trichloroethene X X 
Vinyl chloride X 
Xylenes, Total X X X 
Aroclor 1254 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo{k)fluoranthene 
Chrysene 
Dibenzo( a,g)anthracene 
Fluoranthene 
Fluorene 

• 
Indeno( 1 ,2,3-cd)pyrene 
Phenanthrene 
,Pyrene 
Total Orl!anics 8 8 25 
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Table ES-1 
Chemicals of Concern (COCs) 

Boeing Tract 1, St. Louis, Missouri 
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(/l (/l (/l 

Aliphatics > nC6 to nC8 (TXI 006) X 
Aliphatics > nC8 to nCIO (TX1006) X 
Aromatics > nC8 to nC10 (TX1006) X 
TPH-GRO X X X X 
Aliphatics > nC10 to nC12 (TX1006) X 
Aliphatics > nC12 to nC16 (TX1006) X 
Aliphatics > nC 16 to nC21 (TX1 006) X 
Aromatics > nC10 to nC12 (TX1006) X 
Aromatics> nC12 to nC16 (1?(1006} X 
Aromatics > nC16 to nC21 (TX1006) X 
TPH-DRO X X X X 
Aliphatics > nC21 to nC35 (TX1006) X 
Aromatics > nC21 to nC3 5 (TX1 006) X 
TPH-ORO X X X X 
TotaiTPH 3 3 14 3 
Aluminum 
Antimony X X X 
Arsenic X X X 
Barium 
Beryllium X X X 
Cadmium X X 
Chromium X 
Chromium, hexavalent 
Cobalt X X X 
Copper X X X 
Cyanide, total 
Manganese X X 
Mercury X X X 
Nickel X X X 
Selenium X X 
Silver X 
Thallium X 
Vanadium 
Zinc X X 
Total Metals 9 9 14 0 
TOTALCOCs 20 20 53 8 
Notes: 

X: COC 

Table ES-1 
Chemicals of Concern (COCs) 

Boeing Tract 1, St. Louis, Missouri 
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• Area 1 risk estimate was not revised since risk using maximum concentration is acceptable as per draft risk assessment completed in July 2004. 
•• No risk calculation was completed for Area 7 since there is only one sample location and no industrial activities (see text for further details) . 
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Table ES-2 
Summary of Risk Results 

Boeing Tract 1, St. Louis, Missouri 

Area 
Non-residential Worker Construction Worker 

IELCR HI 
Area 1 (Max.) N/A N/A 

Sub-area 2A 5.97E-08 22 

Sub-area 2B 7.57E-06 96 

Sub-area 2C 2.02E-08 0.95 

Sub-area 3A 7.90E-08 2.6 

Sub-area 3B 3.35E-09 0.31 

Sub-area 3C 2.00E-08 77 

Sub-area 3D 2.93E-08 0.075 

Sub-area 3E 4.31E-08 10 

Sub-area 3F NA 0.86 

Sub-area 3G 6.02E-08 2.8 

Sub-area 3H NA 0.70 

Area4 2.17E-10 0.47 

~ea5 NA 0.00053 

Sub-area 6A 1.12E-10 0.054 

Sub-area 6B 1.44E-06 7.9 

Sub-area 6C 7.03E-08 4.1 

Sub-area 6D 2.99E-10 0.00014 

Area 7 N/A N/A 

Sub-area 8A 2.37E-08 0.00031 

Sub-area 8B NA 55 

Sub-area 8C NA 0.064 

Area9 1.79E-11 0.19 

Notes: 
Number in bold exceeds the cun'J.ulative acceptable target levels. 
IELCR: Individual excess lifetime cancer risk 
HI: Hazard index 
NA: Not available 
N/ A: Not applicable 
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IELCR HI 
6.34E-07 0.50 

3.52E-07 0.31 

1.89E-05 3.1 

3.92E-08 0.047 

4.52E-08 0.055 

4.66E-10 0.0071 

2.34E-08 1.3 

1.17E-07 0.048 

8.02E-10 0.12 

NA 0.0082 

9.38E-08 0.12 

6.35E-13 0.0058 

2.60E-06 0.014 

6.37E-08 0.013 

5.33E-08 0.0089 

2.44E-05 0.17 

8.36E-08 0.060 

8.25E-08 0.013 

N/A N/A 
1.02E-07 0.020 

3.74E-10 0.49 

1.25E-12 0.0052 

1.29E-11 0.008 
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1.1 INTRODUCTION 

SECTION 1.0 
OVERVIEW OF BOEING SITE 

This section presents an overview of the site, the available data, and our overall approach to 
evaluate risk for the Tract 1 Boeing site (Facility), located in Hazelwood, St. Louis County, 
Missouri. The overall risk approach presented here is consistent with the draft policies made by 
the Missouri Groundwater Rule Stakeholders Group. These draft policies have been documented 
in the process document (Missouri Department of Natural Resources (MDNR) Preliminary 
Draft Process Document, June 2003). It is anticipated that the results of this evaluation will be 
used to make risk based decisions to manage the impacts at this site. 

1.2 ORGANIZATION OF REPORT 

The Report consists of an Executive Summary followed by 12 sections and 10 appendices (see 
Table of Contents) bound in two separate volumes. The report text is provided in Volume 1 and 
the appendices are provided in Volume 2. Following the text in each Section 1.0 through 10.0 are 
the tables, figures, and attachments related to that individual section. The Report has two final 
sections to present the conclusions and recommendations, and references. 

1.3 SITE DESCRIPTION 

The Facility is located in Hazelwood, St. Louis County, Missouri, within Section 5, Township 
46E, Range 6E. It is bounded to the south by St. Louis Lambert International Airport, to the west 
and northwest by Lindbergh Boulevard on the east by the Formerly Utilized Facility Remedial 
Action Program (FUSRAP) St. Louis Airport Site (SLAPS), and to the north by James S. 
McDonnell Boulevard (with the exception of a small portion of land to the north of McDonnell 
Boulevard, (see Figure 1-1 for details). In general, the Facility is located in a highly urbanized 
(industriaVcommercial) setting. Tract 1 is divided into two sections: Tract 1-South 
(approximately 108 acres) is located south of Banshee Road; and Tract 1-North (approximately 
120 acres) is located north of Banshee Road. There are approximately 80 buildings located 
within Tract 1 (North and South). 

In 2001, Boeing sold a portion of the North Tract containing Buildings 27, 29 and 29A to GKN 
Aerospace (GKN). Boeing is in the process of vacating the South Tract and turning the buildings 
and land over to the owner, Lambert St. Louis International Airport, except for the Power Plant 
(Risk Area 4) and . the Industrial Wastewater Treatment Plant (Risk Area 5). This process is 
scheduled to be completed by mid-2005. Boeing is retaining the Engineering Office Complex 
consisting of Buildings 32, 33, and 34 along with office and warehouse facilities in Buildings 
27A, 220, and 221, and the Power Plant and Industrial Water Treatment Plant. 

Aerospace manufacturing has been in continuous operation at the Facility since 1941. The 
Facility activities primarily consisted of the manufacturing of fighter aircraft and components. 
Processes include the fabrication of aluminum, titanium, composite structures, and other air frame 
material. The manufacturing processes also include metal cutting, metal forming and grinding, 
degreasing, painting, aircraft assembly, aircraft fueling, and aircraft flight testing. 

Access to the Facility is strictly controlled. The Facility is surrounded by a chain-link fence and 
is patrolled by a security force 24 hours a day, 365 days per year. Employees and visitors must 
pass through security gates at the main entrance to the Facility before entering any building. 
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The Facility was permitted to store hazardous waste under RCRA permit number OSO 62284002. 
The Facility was also permitted to transport hazardous wastes from other Boeing (St. Louis) 
facilities for management and solvent recycling. 

Boeing generated approximately 48 different waste streams that the Facility considered to be 
hazardous waste. The largest quantities of wastes generated consist of emulsified cutting oils, 
waste jet fuels, paint solids, solvent and paint wastes, wastewater treatment sludges, and acid and 
caustic wastes. Boeing stores hazardous waste at various locations around the Facility. Waste 
solvents, paints, and oils are accumulated in drums at numerous satellite accumulation locations . 
Boeing stored on-site-generated waste in drums at three less-than-90-day storage areas. Non
petroleum liquid wastes are either transported off-site for disposal, or neutralized and processed 
through the industrial wastewater treatment plant (IWTP). Liquids pretreated in the IWTP are 
discharged to the Metropolitan St. Louis Sewer District (MSD) publicly-owned treatment works 
under an industrial discharge permit. Petroleum wastes are stored in tanks or drums, and either 
blended and used as fuel for boilers (off-spec jet fuel only) or transported to a disposal facility . 
Sludge from the IWTP is transported to an off-site disposal facility . 

In the past, Boeing operated three solvent distillation units which were certified as resource 
recovery units by the MDNR. Two of the distillation units were used to recover spent methyl 
ethyl ketone (MEK) and methyl isobutyl ketone (MIBK). One of these was located at the 
painting area in Building 27 and the other was located at the main paint booth in Building 48. 
Distillation bottoms were collected in 55-gallon drums and disposed as hazardous waste. The 
other distillation unit was a steam stripping carbon adsorption bed unit that recovered spent 
perchloroethylene (PCE) and was located in Building 51 . 

A total of approximately 68 underground storage tanks (USTs) have been located at the Facility 
since operations began in 1941 . These USTs primarily have been used to store petroleum 
products (jet fuels JP-4 and JP-5 , gasoline, diesel, and hydraulic oil) along with waste petroleum 
products (jet fuels, used oil). At various times, some USTs at the Facility were used to store 
solvents, lacquer thinner, hazardous waste sludge, alcohol, and water. A total of 11 USTs are 
currently in use at the Facility: 3 on the North Tract and 8 on the South Tract. A summary listing 
of all known USTs at the Facility is presented in Table 1-1 . 

Approximately 90-95% of the surface area of the Facility is covered with buildings, paved streets, 
paved parking lots, tankfarms, and docks . 

1.4 INVESTIGATION HISTORY 

Numerous investigations have been completed at the Boeing Tract 1 Facility, including document 
and operation reviews, visual inspections, and sampling efforts. These investigations have been 
conducted as part of the RCRA program [RCRA Facility Assessment (RF A) and RCRA Facility 
Investigation (RFI)], USTs removals and/or investigations, and environmental assessments with 
subsequent environmental investigations. 

As summarized in the draft RFI (MACTEC, 2004), numerous assessment investigation activities 
have occurred at the Facility. These have resulted in a large body of soil and groundwater data . 
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• 32 Solid Waste Management Units (SWMUs) were identified at the facility by the RFA 
(SAIC, 1995) (Table 1-2). 

• 68 USTs have been present at the Facility (Table 1-2). 
• 23 shallow monitoring wells (20 feet deep or less) were installed as part of the RFI; an 

additional 55 shallow monitoring wells were installed at the Facility during previous 
investigations. Eighteen of these monitoring wells have been closed. 

• Nine monitoring wells were installed as part of the RFI to monitor the deep groundwater 
zone. 

• Approximately 207 shallow soil borings and 10 soil borings to the top of bedrock were 
installed as part of the RFI investigation between February 1998 and July 2003. 

• Temporary piezometers were installed in 172 of the shallow RFI borings and eight of the 
deep RFI borings to allow for the collection of groundwater samples. 

• Nine shallow RFI borings and two deep RFI borings were completed as permanent 
piezometers to allow for collection of groundwater samples over time. 

• 14 temporary piezometers and 2 monitoring wells sampled groundwater for TPH 
speciation/fractionation in ApriVMay 2004. 

Samples have typically been analyzed for a range of constituents; volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs) including polynuclear aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides, metals, total petroleum 
hydrocarbon (TPH) and cyanide, by a variety of analytical methods . 

Laboratory data collected for RFI (1998 to 2003) and supplemental TPH in 2004 is available in a 
master database, however data collected for other investigations were only available in a hard 
copy. This risk evaluation considered all relevant historic soil and groundwater data. Generally, 
all soil data was used for quantitative evaluation. For groundwater, a minimum of the most recent 
two years of data up to a maximum of the most recent six years of data depending on the 
availability of data in each area was used. The objective was to use the data most representative 
of current conditions. 

1.5 SITE GEOLOGY 

A detailed description of the site's geology and hydrogeology is presented in the RFI (MACTEC, 
2004). The following summary is based on the RFI. The geology at the site is divided into 
unconsolidated material (overburden) and bedrock. 

Unconsolidated Material 

The unconsolidated material which overlies the bedrock consists predominantly of silt, clay, silty 
clay, and clayey silt. The total thickness of this material is approximately 70 to 90 feet. There is 
a general increase in clay content with depth, with low permeability clay separating the upper 
zone [approximately zero to 15 feet below ground surface (bgs)] from the underlying bedrock. 
The upper zone consists predominantly of clayey silt (e.g., loess) with fill material (reworked 
silt/clay, bricks, gravel, etc.) in some areas. The fill is up to 10 feet thick. A distinct organic silt 
layer was noted across the site at approximately 10 to 15 feet bgs. Predominantly dense clay is 
present below the organic silt and extends down to bedrock. A thin (approximately one to 
three feet) basal (top of bedrock) sandy or gravelly interval was encountered in some borings, but 
(in general) has low permeability due to clay content and is not continuous across the site. 
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The bedrock underlying the unconsolidated material consists of either Mississippian Age · 
limestone (eastern side of site) or Pennsylvanian Age cyclotherms (western side of site). The 
limestone is composed of the Ste. Genevieve and St. Louis formations. · The limestones are 
generally clean, without abundant shale or chert. The Pennsylvanian Age cyclotherms consist of 
interbedded coal, shale, clay/silt, and limestone. The overall permeability of the Pennsylvanian 
beds is low, and these formations are considered an aquitard or barrier to groundwater flqw. 

1.6 HYDROGEOLOGY 

The groundwater at the site has. been divided into shallow and deep zones which are separated by 
low permeability clay. The shallow groundwater is typically encountered 4 to 14 feet bgs and is 
considered unconfined. The shallow groundwater elevations consistently show a flow direction 
towards Coldwater Creek, the receiving stream. 

The hydraulic gradients, estimated from the 200212003 water levels, ranged from 0.007 to 
0.015 feet/foot (ftlft), with a Facility wide average of 0.01 ft/ft. 

Numerous laboratory and field tests to determine the hydraulic conductivity of the unconsolidated 
materials have been conducted at the Facility as part of the RFI and during earlier investigations 
at the Facility. Similar tests have also been conducted at the nearby SLAPS. These tests 
included: 

• Laboratory tests (Triaxial), 
• Field slug tests, and 
• Field pump tests. 

An average hydraulic conductivity (K) value for the upper zone was determined to be 3.83 x w·s 
centimeters per second (em/sec), with the shallow groundwater flow velocity estimated at 4.2 feet 
per year (MACTEC, 2004). 

The deep groundwater zone includes an organic silt and low permeability clay (aquitard), which 
separates the deep and shallow groundwater zones and the underlying silty clay and basal sands 
and gravel. The deep groundwater zone is hydraulically separate from the upper groundwater 
zone (MACTEC, 2004). The groundwater potentiometric elevations for the deep zone vary 
considerably across the Facility and indicate that the deep groundwater zone is not a continuous 
or well defined hydrologic unit. Although the deep groundwater is within a confined 
groundwater zone and not directly hydraulically connected to Coldwater Creek, the deep 
groundwater is expected to flow to the northeast down the Coldwater Creek valley. The overall 
trend, however, is decreasing elevations towards the north, which follows the Coldwater Creek 
flow direction. 

1.7 TOPOGRAPHY 

The topography at the Facility is mostly level to gentle rolling hills, with local surface elevations 
ranging from 545 to 555 ft above mean sea level. The topography generally slopes across the 
Facility from west to east. 
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1.8 RELEVANT CLIMATE CONDITIONS 

The annual average rainfall for the City of St. Louis is 37.5 inches per year. The prevailing winds 
at the site tend to be from the south in the Summer and Fall at an average speed of 8.7 miles per 
hour, and from the west and northwest in the Winter and Spring at an average speed of 11 miles 
per hour. 

1.9 EXPOSURE ASSESSMENT 

The quantification of risk at a site requires the following information: 

1. Identification of constituents of concern (COCs), 
2. Physical-chemical properties of COCs, 
3. Toxicological properties of COCs, 
4. Receptor Specific Exposure factors, 
5. Fate and transport and uptake models to estimate the exposure point concentrations and 

dose, and 
6. Fate and transport parameters. 

In addition, for a Facility as large as this with varying conditions (primarily COCs and land use) 
across the Facility, the Facility has to be discretized into smaller areas that are more 
"homogeneous" from an exposure and risk perspective. This discretization of the Facility is 
presented in Section 1.9.1. 

Each of the above inputs is discussed subsequently . 

1.9.1 Discretization of Site 

The Boeing facility, (Tract I North and Tract 1 South) has a total area of 228 acres. The area 
consists of a number of different land uses (manufacturing buildings, office buildings, parking 
lots, area for future runway, power plant, etc.). For risk assessment purposes the site was divided 
into the following nine Areas based on the current and future land use and activity patterns. The 
intent of these Areas is to define portions of the site that are relatively homogeneous in terms of 
risk and exposure factors, and to develop target levels for each Area consistent with the land use 
and/or other characteristics to the exposure condition of that Area. These Areas are presented 
below and locations are indicated on Figure 1-1: 

• Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 450, 45E, 
and parts of 45 and 45K). 

• Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of 
45K). 

• 

• 
• 
• 
• 
• 
• 

Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3, 
and 4). 
Area 4 Power Plant: (includes Buildings 5 and 6) . 
Area 5 Industrial Water Treatment Plant: (includes Building 14) . 
Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39) . 
Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34) . 
Area 8 Office Complex North: (includes Buildings 220 and 221) . 
Area 9 Gun Range: (includes Buildings 10, 11, IIA, 12, and 13) . 
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If there were multiple sources or multiple regions of an Area impacted by the same group of 
constituents (i.e. VOCs, PAHs, PCBs), the Area was further subdivided into Sub-areas. These 
Sub-areas were sized to contain single Areas of Impact. 

The reasons for dividing the Areas into Sub-areas included: 
• Focus the risk assessment calculation to match each Area of Impact; 
• A void the perception of "diluting" the representative concentration by averaging beyond 

the Area of Impact for each source; 
• Reduce the size of the area over which representative concentrations are calculated to 

better reflect the exposure domain for receptors, 
• Use the results of the risk assessment to focus the Corrective Measures Study (CMS) on 

smaller areas found to exceed acceptable risk; and 
• Receive no further action determination for Areas of the Facility that do not pose an 

unacceptable risk. 

Four of the nine Areas were subdivided into Sub-areas. Area 1 was not subdivided since the 
maximum detected concentrations of the chemicals of concern did not result in unacceptable risk. 
Areas 4, 5, 7, and 9 were not subdivided since there were not multiple Areas of Impact within 
these Areas. Area 2 was divided into Sub-areas 2A, 2B and 2C. Area 3 was divided into eight 
Sub-areas 3A through 3H. Area 6 was further divided into four Sub-areas 6A, 6B, 6C and 6D. 
Area 8 was divided into Sub-areas SA, 8B, and 8C. -The details for each Sub-area are discussed 
in Sections 2 to 10. 

1.9.2 Screening to Identify Constituents of Concern 

All the organic and inorganic constituents (except for certain parameters that were analyzed to 
provide information regarding biodegradation activity - i.e., ammonia as nitrogen, nitrate as 
nitrogen, chloride, fluoride, sulfate, etc.) were retained for evaluation if they had (i) a positive 
detected value, or (ii) where a numerical detection limit was known. 

Historic data, identified as 'ND', i.e., without the specific detection limit, 0/~- used in the 
quantitative risk evaluation process. The number of samples analyzed zse~~~ constituent 
includes the "NDs" in the count. 

1.9.2.1 Groundwater 

The risk assessment used only the groundwater sample data collected by MACTEC for its RFI, 
which included data from 1998 to 2003, along with subsequent sampling in 2004 for TPH. For 
metals, only total metal analyses were considered. Dissolved metal results were not considered. 
This is the conservative approach since total metal results are typically at higher concentrations 
than dissolved metal results. · 

When all the historic groundwater data collected at the Boeing facility ~~aluated, a total of 
189 chemicals had been analyzed in at least one sample. In order to sd:~ ~~;s list into a more 
manageable list of COCs, the data ~first broken down into each of the nine Areas. 
Constituents were screened as follows: 

• Constituents were removed from consideration where the maximum concentration 
detected in groundwater was below the Maximum Contaminant Level (MCL) or other 
target level criteria. For constituents that do not have MCLs, three other target level 
criteria were compared in the following order of priority: (i) EPA Health Advisory 
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Concentration Levels (HA), (ii) Secondary Drinking Water Standards (SOWS), and 
(iii) risk-based target levels were developed assuming water is used for residential 
purposes, i.e., it included the ingestion of water and indoor inhalation of vapors from 
residential water use. 

Constituents were removed from consideration if they were not detected in any of the 
groundwater samples analyzed for that constituent in a specific Area/Sub-area. 

The comparison for these constituents is presented in each of the Sections 2 to 10. Table 1-3 lists 
the MCLs and other target levels criteria. Once this comparison was completed, the remaining 
COCs were carried forward in the risk assessment. 

1.9.2.2 Soil 

If a VOC, TPH, PAH, or PCB constituents was detected in a soil sample for an Area/Sub-area, 
that constituent was retained as a COC. Metal constituents for which the maximum detected 
concentration in an Area/Sub-area was less than background concentrations were not considered. 
Also, individual metals that were non-detect for all soil samples analyzed in an Area/Sub-area 
were not considered further. Specific comparisons are presented in each area (Sections 2 to 10). 

Table 1-4 lists the background concentrations for metals that were compiled based on a review of 
the following: 

• StL - MACTEC Engineering and Consulting, Inc., May 2004, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. 
Louis County Geometric Mean) 

• MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

• US - Shacklette, Hansford T. and Boemgen, Josephine G., 1984, U.S. Geological 
Survey Professional Paper 1270 (Eastern United States Geometric Mean) 

• SLAPS - Environmental Assessment Division, Argonne National Laboratory, 
November 1993, Baseline Risk Assessment for Exposure to Contaminants at the St. 
Louis Site, St. Louis, Missouri, Table 2.8 

1.9.2.3 Laboratory Qualifiers 

The soil and groundwater samples included some detectable and non-detectable concentrations of 
constituents that also contained one or more of the following laboratory qualifiers. Typically, all 
detectable concentrations were considered in the risk assessment, including laboratory qualified 
data. 

• B 

• D 

September 2004 

The indicated analyte was found in the associated method blank as well as in the 
sample (the sample value may be above or below the reporting limit). 
Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor . 
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• DL 

• E 

• F 

• H 

• J 

• L 

• 0 

• Q 

• R 

• T 

• v 

• X 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Estimated value: Analytical result exceeded the method upper calibration curve 
and the actual value is known to be higher than the upper calibration range. 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Re-analyzed: The indicated analytical results were generated from a re-injection 
of the same sample extract or aliquot. 

Estimated value: Analytical result is estimated due to one of the following 
factors: constituent was detected above the method detection limit but below the 
practical quantitation limit or reporting limit; constituent did not successfully 
meet the established quality control criteria for accuracy, precision, or spike 
recovery; surrogate recoveries were not within method limits or diluted out. 

Sample pretreatment: The sample reaction impaired the ability to analyze the 
sample using normal analytical determination. Treatment outside of method 
protocol was required to determine the analytical result. 

Diluted: The original sample was diluted due to matrix interference of one or 
more target analytes. Analytes will be subject to elevated detection limits 
relative to the dilution factor. 

Sample was held beyond the accepted met~od holding time. 

Rejected result: Indicated analytical result was rejected/not used due to failure of 
sample analysis to meet minimum method analysis requirements. 

Sample was received past the method hold time or too close to the method 
holding time expiration. 

Sample concentration was too high to evaluate spike recoveries. 

Re-run sample analysis: The sample was diluted and re-analyzed (possibly 
performed re-analysis outside of recommended method hold time). 

1.9.3 Representative Concentration Methodology 

Representative concentrations were calculated for each constituent analyzed in each Area or Sub
Area using the following conventions: 

• Constituents were grouped into VOCs, PAHs, PCBs, and TPH. The Area of Impact for 
soil was defined by the soil samples that had detections of an analyte within that group 
(i.e. if a sample had a benzene detection, that sample was utilized to calculate the 
representative concentrations for all of the VOC constituents analyzed in that sample. If 
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VOC constituents were below method detection limits in the sample, one half of the 
method detection limit for that constituent was used. This process was separately 
completed for groundwater. 

• Samples (soil or groundwater) were not included in the Area of Impact representative 
concentration calculation for VOCs if the only detection in the sample was acetone 
and/or methylene chloride. These constituents are common laboratory contaminants and 
inclusion of the samples with just these detections would have resulted in a reduction of 
the calculated representative concentration for other COCs. 

• Multiple groundwater samples collected from a monitoring well or permanent piezometer 
were averaged together to give a representative concentration for that well prior to use in 
the calculation of the representative concentration for the Area/Sub-area. 

• Duplicate groundwater samples were averaged with the entire set of samples from the 
well as unique samples . 

• Multiple analysis for constituents by different laboratory methods were averaged together 
as unique samples (i .e., BTEX analysis by EPA Methods OA-1 and 8260B). See 
Appendix K for multiple analysis data. 

1.9.4 Physical and Chemical Properties of COCs 

To perform the risk calculations, COCs were assigned physical and chemical properties from the 
MDNR Cleanup Levels for Missouri (CALM) document. A number of constituents were 
identified at the Boeing facility that did not have physical and chemical properties available from 
the CALM document. For these chemicals alternative sources were used to obtain this 
information. The following sources were used: 

• 
• 

• 

U.S. EPA Region IX, April2002 . Preliminary Remediation Goals, 
Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction 
Program, and 
TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 
Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table 1-5 presents the physical and chemical properties for all constituents identified for risk 
calculation at the Boeing Facility. 

1.9.5 Toxicological Properties of COCs 

As with the physical and chemical properties, the MDNR CALM document did not contain 
toxicological properties for all constituents identified at the Boeing Facility. The following 
sources were used to obtain this information: 

• U.S . EPA Region IX, April2002. Preliminary Remediation Goals, 
• Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction 

Program, and 
• TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 

Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table l-6 presents the toxicological properties for all constituents identified for risk calculation at 
the Boeing Facility. 
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1.9.6 Exposure Factors 

The risk to each receptor in an area is calculated based on exposure factors presented in the 
MDNR CALM document except skin surface area for dermal contact with soil and soil to skin 
adherence factor where values were based on the Department of Health and Social Services 
(DHSS) recommendation. Table 1-7 presents the exposure factors used for risk calculation. Note 
that in general these are the upper 95th percentile values and are hence conservative. Note it is 
likely that future workers may spend time in more than one Area/Sub-area, i.e., they could be 
exposed to chemicals in multiple areas. However, the risk assessment considers the maximum 
exposure to a worker within each specific area. This is a conservative assumption because if a 
worker is present in more than one area, the risk to that worker will be less than the risk to a 
worker who stays in the same area. 

1.9.7 Fate and Transport Models 

The following models were used to estimate the risk as per the process document. 

Outdoor Inhalation from Subsurface Soil 
Emission- Jury 
Dispersion - Open Box 

Indoor Inhalation from Subsurface Soil 
Emission- Johnson and Ettinger 
Dispersion - Closed Box 

Indoor Inhalation from Groundwater 
Emission -Johnson and Ettinger 
Dispersion - Closed Box 

Appendix A includes the specific equations used to estimate the calculated risk-based 
concentrations. 

1.9.8 Fate and Transport Parameters 

Table 1-8 presents the fate and transport parameters required for the indirect routes of exposure. 
These parameters can be divided into three categories: 

1. Parameters for which default literature values are used across the site. 
2. Parameters for which site-specific values are used across the site. 
3. Parameters for which site-specific values are used that vary for each exposure area. 

Following is a discussion of the site-specific parameters. 

Prevailing Wind Direction/Dimension of Soil Source 

The Draft RFI report (MACTEC, 2004) presents average prevailing wind speed is 8.7 miles per 
hour (mph) from the south during the Summer and Fall, and 11.0 mph from the west and 
northwest during the Winter and Spring. Therefore, we used an average wind speed of 9.85 mph, 
and selected the most conservative dimension (longest dimension for an Area/Sub-area consistent 
with the varying wind directions). The dimensions for soil source used by Area/Sub-area are 
presented in Table 1-9. 
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• Depth to Subsurface Soil Sources 

Depth to subsurface soil sources was determined on an Area/Sub-area specific basis. It was 
always conservatively determined to be the average of the minimum depths at which organic 
impact was observed in the soil samples collected within that area. This is the depth at which the 
volatile chemicals predominantly occur and varies for each area. However, since the depth to 
subsurface soil source is based on the average depth of several samples in an Area/Sub-area, the 
average depth to subsurface soil source used in the risk calculations was no deeper than the 
average depth to groundwater for that specific Area/Sub-area. The depths to subsurface soil 
source used by Area/Sub-area are presented in Table 1-9. 

Enclosed Space Volume/Infiltration Area Ratio 

This parameter represents the ratio of the volume of the building to the surface area through 
which vapors migrate into the building. For Areas/Sub-areas where vapors migrate through the 
floor of the building only; i.e., buildings without basements, this parameter is equal to the height 
of the building. Conservatively, default value by MDNR of 300 em(= approximately 12ft) was 
used. 

For buildings with basements where a portion of the basement height is surrounded by 
contaminated soil or groundwater, the vapor infiltration area is estimated as the area of the 
portion of the walls through which vapors enter the basement. In these cases, the enclosed space 
volume is conservatively assumed as the volume of the basement, not the entire building. 

• Fractional Organic Carbon Content in Soil 

• 

A total of3 soil · samples were collected at non-impacted locations across the Facility. An average 
of the results was used to produce a site-wide fractional organic carbon content in soil of 0.0477 
glee (Table 1-1 0). This is a reasonable value, given that the lacustrian genesis of the shallow soil 
(the area was previously a lake); and therefore, would be anticipated to have significant organic 
carbon content. 

Soil Moisture Content 

In all, 35 soil samples collected above the average water depth (by Area/Sub-area) at the Facility 
for the RFI have been analyzed for water content in the unsaturated zone (0 - 10 ft). The 
gravimetric water content values range from 9.8 to 27.4 % with an average of 20.8 %. The 
gravimetric water content was converted to volumetric water content, 31.6 % and used for the 
risk calculations (Table 1-11 ). 

Capillary Fringe Thickness 

Based on the general soil type at 10- 20ft bgs (silty clay) and the typical depth to groundwater 
across the Facility, the capillary fringe thickness was estimated to be 192 em. This value was 
obtained from US EPA (June 19, 2003). For the areas where the depth to groundwater is less 
than 192 em, 70% of the depth to groundwater was used for the risk calculations . 
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Total Soil Porosity 

Based on the r,eneral soil type in the upper zone (silty clay), the total soil porosity was estimated 
to be 0.48 em /cm3

• This value was obtained from US EPA (June 19, 2003). 

Dry Bulk Density 

Two soil samples collected in shallow soil zone at the Facility have been analyzed for dry bulk 
density. The average of these, 1.52 glcm3

, was used for the calculation (Table I-I2). 

Depth to Groundwater 

Depth to groundwater was determined for each Area/Sub area and was always conservatively 
determined to be the average depth to groundwater based upon measurements from up to four 
quarterly monitoring events per well between December 2002 and June 2003 (Table I-13). Note 
Areas 5 and 9 have piezometers but no monitoring wells. For these two areas, the depth to 
groundwater was determined based on evaluation of the boring logs, and was the average depth at 
which the boring logs indicated groundwater. If there was no indication, then the average depth 
at which the first occurrence wet or saturated soil samples (average depth to first description of 
saturated or wet soils in the boring logs for the Area) was used. 

Thickness of Vadose Zone 

The thickness of the vadose zone is equivalent to the total depth to groundwater minus the 
capillary fringe thickness. It is determined ·by the capillary fringe thickness and the depth to 
groundwater, hence this value varies by Area/Sub-area. 

1.9.9 Acceptable Risk Level 

The risk to human health was calculated using the forward mode, i.e. the risk from each chemical 
was calculated, and compared with a target risk, set by MDNR. As per the process document 
following are the target risks for each receptor: 

1. An individual excess lifetime cancer risk (IELCR) of I x w-s for each carcinogenic 
constituent and all exposure pathways was used. A hazard index (HI) of I for each 
non-carcinogenic constituent and all exposure pathways was used. 

2. For all constituents and all exposure pathways, the cumulative IELCR of 1 x 104 and 
the HI of 1 were used for comparison purposes. 

1.9.10 Consideration of TPH in the Risk Assessment 

Several soil and groundwater samples have been ,analyzed for TPH using a variety of different 
TPH methods. These have resulted in a variety of different TPH values, e.g., diesel# I, kerosene, 
stoddard solvent, motor oil, etc. 

Since the TPH values reported are a mixture of several constituents whose composition and 
toxicity change due to weathering (note toxicity generally decreasing), there is no unique way to 
evaluate the risk from TPH measurements. As such the following approach was used: 

The various TPH values reported were classified as TPH-GRO (gasoline range organic), TPH
DRO (diesel range organic), or TPH-ORO (oil range organic). Table 1-14 shows the various 
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TPH values and their allocations to one of these three TPH fractions. 

Each of the TPH-GRO, TPH-DRO, and TPH-ORO fractions was considered to consist of the 
following aromatic and aliphatic fractions: 

TPH-GRO TPH-DRO TPH-ORO 
Aliphatics Aromatics Aliphatics Aromatics Ali.I>_hatics Aromatics 
>C6-C8 >C8-CIO >Cl0-Cl2 >Cl0-Cl2 >C21-C35 >C21-C35 
>C8-C10 >Cl2-C16 >C12-C16 

>Cl6-C21 >C16-C21 
C: Carbon atom 

In order to get site-specific estimate of the aliphatic and aromatic fractions, groundwater samples 
were collected in ApriVMay 2004 for several Sub-areas and analyzed for TPH-GRO, TPH-DRO, 
and TPH-ORO using TX Method 1005 and SW 846 Method 8260, and the fractions using the 
Texas method 1006. These results were used in the risk assessment as follows: 

• If there are TPH-GRO results by both TX 1005 and SW 8260, the results by SW 8260 
were used for the calculations of average TPH-GRO concentration. 

• If there are TPH-DRO and TPH-ORO results by TX 1005, the results were used for the 
calculations of average concentration. 

• Using TX 1006, the ratio of each aliphatic and aromatic fraction to the total TPH 
concentration was estimated and is shown in Table 1-15. The TX 1006 results for 
aliphatic C6 and aromatic C7 - C8 were not used since these lower fractions were 
measured by individual volatile organic compounds. 

• These ratios were applied to the average TPH results in each Sub-area to estimate the 
individual fraction concentrations. These fractions are shown highlighted in Table 1-15. 

If there were no TX 1006 results (soil and some groundwater results), then the average 
concentrations for TPH-GRO, TPH-DRO, and TPH-ORO were divided equally for their specific 
fractions shown above. The risk for each of the carbon fractions was calculated (as if each were a 
single constituent). The risk for TPH fractions were calculated as the sum of the risk of the 
various carbon fractions. 

1.9.11 Consideration of Lead 

The primary toxicity of lead is to children in a residential scenario and fetuses carried by female 
workers in non-residential scenarios. For children, human exposures to lead are estimated using 
the integrated exposure uptake biokinetic (IEUBK) model to estimate the risk of elevated blood 
levels in children under the age of seven. For non-residential scenarios, US EPA (1996) uses the 
adult lead methodology (ALM) to assess the risk to fetuses. Both these models are under review 
by EPA. 

Based on these models, EPA (1996) has developed a screening level for non-residential soils of 
750 mg!kg and 400 mg!kg for residential areas. The value of 750 mg!kg has been used to 
determine whether lead is a constituent of concern in soil. 

For groundwater, MCL of lead of 15 ug/L has been used to determine whether lead is a 
constituent of concern in groundwater. However, in some areas monitoring wells/piezometers 
were sampled for both total lead and dissolved lead concentrations in groundwater. In general, 
and as expected, total lead concentrations exceed dissolved lead concentrations due to the 
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suspended solids content in a sample. For example, a sample with little or no suspended solids 
content would typically have similar concentrations for total lead and dissolved lead. For 
samples with increasing suspended solids content, the total lead concentration is typically higher 
than the dissolved lead concentration since the analysis detects both the dissolved lead in the 
water as well as the lead content of the suspended solid particles. For samples with dissolved 
lead concentrations, the determination to screen lead out is based on comparing the dissolved lead 
concentration to the MCL. 

Locations/samples where lead concentrations exceed these levels are discussed in the respective 
sections. 

1.9.12 Consideration of 1,2-Dichloroethene 

The laboratory data for 1,2-dichloroethene (total), cis-1,2-dichloroethene, and trans-1,2-
dichloroethene have been reported in two different ways. For some samples, only 1,2-
dichloroethene (total) has been reported. For others, values of cis-1,2-dichloroethene and trans-
1 ,2-dichloroethene, were reported. 

For the former case, the entire concentration was conservatively assigned to cis-1,2-
dichloroethene which is the more toxic of the two isomers. If the calculated risk exceeded the 
acceptable level, 1,2-dichloroethene (total) concentration was assigned 50% as cis-1,2-
dichloroethene and 50% as trans-1 ,2-dichloroethene. This is consistent with a tiered risk 
evaluation where constituents are screened first using very conservative assumptions and if they 
do not screen out, less conservative but still reasonable assumptions are made. However, all 
calculated risks using I 00% cis- I ,2-dichloroethene for I ,2-dichloroethene (total) were acceptable; 
therefore, there were no instances where the risk was recalculated using 50% cis-1,2-DCE and 
50% trans-1,2-DCE for 1,2-DCE (total). By substituting cis-1,2-DCE for 1,2-DCE (total), a 
"worst-case" risk is calculated, since cis-1,2-DCE is the most toxic compared to trans-1,2-DCE. 

For risk calculation in the second case, the individual concentrations of cis-1 ,2-dichloroethene 
and trans-1 ,2-dichloroethene were used. 

1.10 WATER USE 

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri and Meramec 
Rivers. Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and 
Missouri Rivers. At its closest point, the Missouri River is three miles to the northwest of the site. 
Bedrock aquifers are 'present throughout the St. Louis area to depths of up to 800 feet. The 
majority of the water occurs in fractures and solution pathways of the limestone which results l,n 
very erratic yields usually between 10-15 gpm. The bedrock aquifers are generally not utilized for 
drinking water purposes in the St. Louis area. 

A total of eight private wells were identified within a 3-mile radius of the FUSRAP North County 
site consisting of SLAPS and the Hazelwood Interim Storage Site (IDSS) (USACE, 2003). These 
wells range in depth from 35 feet to 400 feet and none of these are used for drinking water. Four 
of these wells had been used for irrigation and one for industrial purposes. The three other wells 
had been used for domestic use and were capped and abandoned in 1962, 1968, and 1979 (BNI, 
1992). Most of these wells are installed into fractured bedrock where better yields can be 
obtained as compared to the shallow unconsolidated formation (USACE, 2003). Only one well 
was identified within one mile of the Facility (Golder and Associates, 2003). This well was 
reported to have been installed in 1968 to a depth of 44 feet as an observation well. The well is 
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located approximately 0.5 mile southwest of the Facility in the area of the current westward 

• airport expansion. 

• 

• 

Therefore, the groundwater underlying the Facility is not currently used as a driilking water 
supply and is not likely to be .used for this purpose given the industrial/urban setting and the 
availability of the public water supply system. 

The Facility is located in an area that is not considered favorable for the development of high
yield wells due to yields generally less than 50 gallons per minute (gpm) in shallow aquifers 
containing potable water, and deeper aquifers yield saline water. The Facility is in a bedrock area 
mapped as having high chloride content and high sulfate concentrations; therefore, the water 
quality of the uppermost bedrock aquifer is likely poor and not suitable as potable water 
(MACTEC, 2004) . 

Additionally, the area around SLAPS and HISS does not contain any ecologically vital 
groundwaters (MACTEC, 2004) . 

An evaluation of groundwater use as a potential drinking water source has concluded that 
groundwater (shallow and deep) is not currently being used at the Facility and is not considered a 
likely drinking water source in this area. Hence the drinking water pathway will not be further 
evaluated during this risk assessment. 

1.11 SURFACE WATER BODIES 

Coldwater Creek is located at the eastern edge of the Facility (Sub-area 6D) and below Area 9 
between Area 4 and Area 5. Surface water and groundwater from the site flows toward the creek. 
The creek flows northeast within an underground culvert from the southwest side of the airport, 
across the central portion of the airport, and then flows into an open culvert beginning north of 
the railroad tracks on the north side of Banshee Road north of Area 9 and continues to the north 
for several miles until it rejoins its original channel. The creek eventually discharges into the 
Missouri River. 

Coldwater Creek is designated as a metropolitan no-discharge stream except for permitted 
discharges and non-contaminated storm water flows. Coldwater Creek from its mouth at the 
Missouri River upstream 5.5 miles to its crossing with US Highway 67 (Lindbergh Boulevard) is 
classified by MDNR as a Class "C" waterway meaning that there are periods of no flow in the 
Creek, but permanent pools are always present. The upstream portion of the Creek between the 
Airport and Highway 67, which includes the Facility and SLAPS, is an unclassified water of the 
state. 

The water quality in Coldwater Creek is generally poor. Studies of aquatic life (USACE, 2001) 
indicate that the stream ecology is severely impacted. The nature of pollution causing this impact 
is not definitively known but is believed to result from storm water from commercial and 
industrial facilities, residential areas, and the Airport. More than a dozen facilities that are 
permitted under the National Pollutant Discharge Elimination System (NPDES) program 
discharge directly into the stream, including Ford Motor Company, Lambert-St. Louis 
International Airport, and Boeing. These discharges include storm water runoff, cooling water 
discharge, water treatment, and airport and road deicing (MACTEC, 2004) . 
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Table 1-1 

Summory ollJnckrlround Sl~ Tanks al Bodnc Tracl I, Hud-. M-.ui 

DNRT- Vol...,. Year Leak 
Number ~ Rqulal«< c.nr.nrs c.n.rnxtlon Malerlals Slalus R-Ial A-

Rqtstrallen (plsl .......... Dolodlon 

836 81do. 43 Fuel Form UTOOO!I886 Yea 20.000 ldFuel SiaoJe Woll Sled 1957 Remo¥011 1991/Noc lleploood laYCIIIO<YScid: E>u:aYIIIcd 101.11 site of 799"" )'Is 

837 81do. 43 Fuel Form IJT000$186 Yea 20,000 .......... SiDalcWoiJSicel 1957 Remo¥011 1991/Noc lleploood lnYCIIIO<YScict E>u:aYIIIcd ........... of 799 cu )'Is 

838 81do. 6 llloeiaal NIA Nol&.emo< 20,000 Fuel Oil Double Woll Steei!Pi.suc c-«1 1989 Closed ;., Ploce .. _e-n.~ No IICiioa 

839 Jllcli. ' (Jiedslc) NIA Ne/Eampl 21.- Fuel Oil Double Wal Sltd/Piastk Cooled IM9 eun- ln...,.ory C..rol No action - Jlld&. 14 (Jiedn&) NIA NoiERmDI llG.OM HuWasleSiudft c.ncnu....., R.....,. u- 19oll Curnnl Vlsuall._.slon Noadlon 

0.1 Bid~$ NIA No 15,000 Fuel Oil Sirollc WoiJSieel .,.. Jtano¥011 1988 VISUal lnspccljoa EJ.caYIIIcd 

0.2 Blda. 5 NIA No 15.000 Fuel Oil SinaleWoiJSreel ,,., Jtano¥0dl988 VISUal lasoec:lioa EJ.caYIIIcd 

0.3 Blda.5 NIA No 6.000 Fuel Oil SiroiJc Woll Sled .,.. Remo¥011 1988 VISUal laspec:cioe EJ.caYIIIcd 

~ Bldo. 6 NIA Yea 1,000 WISleOil SiD,ale Wall Sled 1970 Remo¥011 1988 Vosual laspccsioo EJ.caYIIIcd 

o.s Bid•. 221 NIA No 5.000 Fuel Oil SiD,ale Woll Sled 1954 - 1990/Norlleploood V..Uallasocc<ioa EJ.caYIIIcd 

846 Blda. 33 NIA Yea 3.000 Diesel SinoleWaliSied 1960 Remo¥011 1990/Nor ~. Visual lnspoclioa &aYIIIcd 

0.7 81da.33 NIA No 20.000 Aiel Oil Sqle Wall Slcel 1960 Remo¥011 1990/Norlteplocod v ... a~ laspccboa EJ.caYIIIcd 

0.8 Bldo. 32 NIA Yea 500 Gosoliae Siqle Willi Sled 1975 Remo..cl 1990/Norlleploood VIIUIII laspccsioo EJ.caYIIIcd 

0.9 Bldo.32 NIA No 10.000 -o;· · Sirollc Willi Sled 1955 Remo..cl 1990/Nor Replocod VIIUollaspccsioo EJ.caYIIIcd 

B$0 81do.:W NIA Yea 850 Diesel Sirollc wall Sled 1961 Remo¥011 1990/Nor Rcplocod VIIUIII laspccsioo EJ.caYIIIcd 

B$1 Bldo. 54 NIA No 10.000 Fuel Oil SiqleWaliSteel 1961 Remo¥011 1990/Norlleploood VISUal laspccsioo EJ.caYIIIcd 

B$2 Blda.22 N/A Yea 5.000 ......... Gosoliae Sin,KieWIIIISteel .,.2 Jtano¥Od 1961 A lleploood Visaol lasocc<ioa EJ.caYIIIcd 

B$3 Blda. 22 NIA Yea 7,520 ......... Gosoliae SinoleWIIIISteel 1961 Remo¥011 1989 A Ret>locod lnYCIIIO<Yc-n.l El<.caYIIIcd 

1156 llld&.22 ~" y .. ..- UnlackdG-Ino Double Wall m...- IM9 Rotrolltl«<ln 1995 ln...,.arYC..rol Noadlon 

BSS Blda.22 IJT0008016 Yea 10.000 Ualeadod GosoU. SiDalcWIIIIFibcnlou 1981 Remo..,;.. ia 199S A lleploood laYCIIIO<Yc-n.l EJ.caYIIIcd 

1156 Bld£22 ~" y .. .. .- UnlackdG-Ino Double Wall l'laoiJc c.aed Sled 1995 eun- lnlonllllal Alann Noadlon 

B57 Bkla. 22 IJT0008016 Yea 10,000 Diesel Sia&lc Woll Flbazlou 1981 Remo¥011 iD 1995 A Rcplocod ln-CoabVI Exa!YIIIcd 

BS8 lllcJ&,22 ~" y .. IO,AIOO Ill-' Double Wall Plulk Cool«< Sled 1995 Curnnl lntontlllal Alann Noadlon 

859 Blda. 2S UTOOO!I954 Yea 1.000 Mcchyl Alcohol Sirollc Wall Sled 19M Remo¥011 ia 1995/Noc Replocod laYCIIIO<Yc-n.l Exavlled 

860 Blda.28 UT0008017 Yea s.ooo .... Fuel SiroiJcWaiiSieel 19SS Remo¥011 ill 1989 A Rqlocod In-eo.....· Exa!YIIIcd 

861 Blda. 28 UT0008017 Yea s.ooo ld Fuel SiD,ale Willi Steel 19S5 Jtano¥Od ill 1989 A Replocod Ja...-yCoiiiiVI EJ.caYIIIcd 

862 Bld.!.28 IJT0008017 Yes s.ooo W-ldFuel SinaleWaiiSteel 19S3 Remo¥011 ia 1989 A lleploood laYCIIIO<YCoabVI EJ.caYIIIcd 

863 Bldo. 28 UT0008017 Yea 5.000 .......... Double Woll Steel 1989 Remo¥011 ia 2000/NOI lleploood la-CoiiiiVI El<.ca•lled 

OM Bld&-28 UT0008017 Yea 5.000 ld Fuel Double Willi Sled 1989 Remo¥011 ia 2000INoc lteplocod la...-yCoabVI EJ.caYIIIcd 

B6S Blda.28 UT0008017 Yes s.ooo w-s .. Fuet Double Willi Steel 1989 - iD20001Noc- Ja-CoabVI E>u:aVOicd/RCRA Canec:ri"" Ac0oa 
I 

866 Bld&-29 IJT0008019 Yea 4,000 Jbodnulic Oil SiaoJe Willi Fibe.alou 1980 Remo¥0dia 1994/Nocllcplocod Vosuallasocc<ioo Exa!YIIIcd 

867 Bldo.20 NIA No 2SO Fuel Oil Sin,KieWaliSreel 190 Remo¥011 ia 1999/Noc Rcplocod VISUal lasocc<ion Exa!YIIIcd 

I Remo¥011 Dole UaboWDI 
868 Bkla. 42 N/A No IJaboWII A viaOon Gosoliac SinoleWIIIIFibcnlou Uolalowo Nor Replaood VISUal lasocc<ion Exa!YIIIcd 

Norco: 
Bids -Buildiaa 
p.1s -salloas 
cu )'lh - cubic yonls 
N/A -Nor Applicoble 
Bold indicates the: sta(Us of the tank is current 
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Table 1-2 
Solid Waste Management Units (SWMU) at Boeing Tract 1, Hazelwood, Missouri 

Unit Description 

I Waste Sodium Hydroxide Storage, AST Tanks H19 and H 20 

2 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks Hl2, Hl3, and H14 

3 Wastewater Sludge Collection and Holding Tank 

4 Leaked or Spilled Jet Aircraft Fuel Storage Tank 

5 Current Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 

6 Former Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 

7 Explosive Waste Storage, Area 3 

8 Scrap Dock Shelter, Area I 

9 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks HI, H2, H3, H4, H5, and H6 

10 Current Waste Oil AST 

II Former Waste Oil UST 

12 Waste Jet Aircraft and Hydraulic System Spillage, F-18 Silencer 

13 Waste Jet Aircraft Fuel and Hydraulic System Spillage Storage Tank, Hush House 

14 Waste Jet Aircraft Fuel Storage Tanks, Fuel Pits #3 and #4 

15 Waste Jet Fuel Storage Tank, Ramjl_ Station I and 2 

16 Methyl Ethyl Ketone (MEK)IMethyllsobutyl Ketone (MIBK) Recovery Unit 

17 Perchloroethyleile (PCE) Recovery Unit 

18 Methyl Ethyl Ketone/Methyl Isobutyl Ketone Recovery Unit 

19 Drum Storage Areas and Related Satellite Accumulation Areas 

20 Paints Solids Satellite Accumulation Areas 

21 Industrial Wastewater Treaunent Plant Tanks, S-1, S-2, S-3, S-4, E-1, E-2, and E-3 

22 Paint Booth Satellite Accumulation Drum 

23 Less-Than-90-Day Storage Area 

24 Less-Than-90-Day Storage Area 

25 Less-Than-90-Day Storage Area 

26 Former Less-Than-90-Day Storage Area 

27 Waste Nitric and Hydrofluoric Acid Scrubber Saddles Drums Storage 

28 Leaking Transformer 

29 Waste Ferracoat, Methyl Ethyl Ketone, and Trichloroethylene Drum Storage 

30 Chemical Etching Spill Containment Area 

31 Maintenance Shop Waste Oil Tank 

32 Polychlorinated Biphenyls (PCB) Storage Area 

Notes: 
AST: Above ground storage tank 
UST: Underground storage tank 
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52 

52 

14 

28 

22 

22 

10 

39 

52 

5 

6 

45E 

45C/45D 

45 

45K 

48 

51 

27 

Numerous 

Numerous 

14 

2 

45C/45D 

2 

51 

40 

52 

6 

29A 

27 

22 

39 
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I , I , I ,2-Tetrachlorethane 

I, I, 1-Trichloroethane 

I , I ,2,2-Tetrachloroethane 

I, I ,2-Trichloro-1 ,2,2-trifluoroethane 

I, I ,2-Trichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

I, 1-Dichloropropene 

I ,2,3-Trichlorobenzene 

I ,2,3-Trichloropropane 

I ,2,3-Trimethylbenzene 

I ,2,4-Trichlorobenzene 

I ,2,4-Trimethylbenzene 

I ,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

I ,2-Dichlorobenzene 

I ,2-Dichloroethane 

I ,2-Dichloropropane 

I ,3,5-Trimethylbenzene 

I ,3-Dichlorobenzene 

• I ,3-Dichloropropane 

I ,4-Dichlorobenzene 

I ,4-Dioxane 

2,2-Dichloropropane 

2,2-oxybis (1-Chloropropane) 

2,4,5-TP (Silvex) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-D 

~.4-Dichlorophenol 

~.4-Dimethylphenol 

~,4-Dinitrophenol 

~.4-Dinitrotoluene 

~.6-Dinitrotoluene 

~-But~one (MEK) 

~-Chloroethyl vinyl ether 

~-Chloronaphthalene 
2-Chlorophenol 

2-Chlorotoluene 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

2-Nitroaniline 

2-Nitrophenol 

2-Nitropropane 

3,3'-Dichlorobenzidine 

• ~-Nitroaniline 

~ .4'-DDD 
~ .4'-DDE 
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MCL Health Advisory 

(ug/L) (ug/L) 

70 

200 

0.3 

5 

7 

40 

70 

0.2 

0.04 

600 

s 
s 

10,000 

600 

' 30 

75 

300 

so 

10 

70 

20 

5 

s 
4,000 

40 

100 
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SK.Std. GW Target Level 

(ug/L) (ug/L) 

12.3 

157 

4.41 

8.55 

2.6 

2.59 

1.75 

121 

24.3 

2.43 

30.4 

461 

1.74 

115 
60.7 

0.0347 

1.53 

0.0151 

1.49 

0.748 

2.8 
1.98 
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4,4'-DDT 

4,6-Dinitro-2-methylphenol 

~-Bromophenyl phenyl ether 

~-Chloro-3-methylphenol 

~-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Chlorotoluene 

4-lsopropyltoluene 

~-Methyl-2-pentanone (MIBK) 

~-Methylphenol (p-Cresol) 

~-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetone 

~cetonitrile 

~crolein 
~crylonitrile 
Alachlor 

Aldrin 

• Allyl chloride 

Alpha-BHC 

Alpha-chlordane 

~luminum 

~niline 
Anthracene 

!Antimony 
Aroclor I 016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

~roclor 1254 

~lor 1260 

!Arsenic 

~trazine 
Azobenzene ( 1,2-Diphenylhydrazine) 

Barium 

Benzene 

Benzidine 
Benzo(a)anthracene 

~enzo(a)pyrene 

Benzo(b)fluoranthene 

IBenzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic acid 

• [IIenzyl alcohol 

Beryllium 
lseta-BHC 
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MCL Health Advisory 

(ugfL) (ugfL) 

100 

60 

2,000 

6 

2 

0.2 

10,000 

6 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

10 

3 

2,000 

5 

0.2 

4 
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Sec. Std. GW Target Level 
(ugfL) (ugiL) 

1.98 

31.3 

1.28E-05 

9.04 
4.86 

1.28E-05 

32.7 

6.07 

31.3 

346 

121 

20.6 

0.00877 

0.445 

0.107 

1.92 

50-200 

0.441 

6.11 

0.00292 

0.921 

0.921 

469 
9.21 

2.2 

364 

0.374 
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Bis(2-chloroethoxy)methane 

IBis(2-chloroethyl)ether 

Bis(2-ethylhexyl)phthalate 

Bromate 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

iBromomethane 

Butyl benzyl phthalate 

!cadmium 

Carbazole 

Carllc>_furan 

Carbon disulfide 

Carbon tetrachloride 

Chlordane 

~hloridc 

~hlorite 
ichlorobenzene 

Chlorodibromomethane 

• Chloroethane 

Chloroform 

Chloromethane 

~hromium 

lchrysene 

~s- 1 ,3-Dichloropropene 

Fis-1,2-Dichloroethene 

!copper 

Cyanide, total 

Dalapon 

Delta-BHC 

Di(2-ethylhexyl) adipate 

Di(2-ethylhexyl) phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Dibromochloromethane 

Pibromomethane 

PichlorodiOuoromethane 
Pichloromethane 

Pieldrin 

Piethyl phthalate 

Di·isopropyl ether 

Dimethyl phthalate 
{)i-n-butyl phthalate 
Di-n-octyl phthalate 

Dinoseb 

• Dioxin (2,3,7,8-TCDD) 

Diquat 
Endothall 
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Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, SL Louis, Missouri 

MCL Health Advisory 

{ugiL) {ugiL) 

6 

10 

4,000 

90 

60 
400 

10 

7,000 

5 

40 

5 
2 

1,000 

100 

40 

400 

30 

100 

70 

1,300 

200 

200 

400 

6 

40 

1,000 

5 

0.2 

30,000 

7 

0.00003 

20 
100 

Page 3 of5 

Sec. Std. GW Taraet Level 
{ugiL) {ugiL) 

6.57E-04 

0.124 

7.08 

201 

250,000 

48.8 

92.1 

0.482 

0.374 

0.0921 

5.99 

156 

0.439 

12,100 
1,560 

313 
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pndosulfan I 

~ndosulfan II 

~ndosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Ethane 

~thene 

~thyl methacylate 

~thylbenzene 
Ethylene dibromide 

Ethylene glycol 

Fluoranthene 

;Fluorene 

fluoride 
~amma-BHC (Lindane) 

pamma..Chlordane 

Plyphosate 

Haloacetic acids (HAAS) 

Heptachlor 

• Heptachlor epoxide 

Hexachlorobenzene 
~exachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1.2,3-cd)pyrene 

odomethane 

ron 

sophorone 

Jsopropylbenzene (Cumene) 

Lead 
m,p-Xylene 

Manganese, total 

Mercury 

[MethaCI)'Ionitrile 

!Methoxychlor 

Methyl ethyl ketone (MEK) 

Methyl methacrylate 

Methyl ten butyl ether 

Methylene chloride 

)'la{lhthalene 

n-Butylbenzene 

Nickel 

Nitrate as Nitrogen (Cadmium reduction) 

~itrate-nitrite 
~itrite (measured as nitrogen) 

• ~itrobenz.ene 
ln-Nitrosodimethylamine 
ln-Nitrosodi-n-propylamine 

September 2004 

Table 1·3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 

(ug/1..) (ug/1..) 

2 

700 
0.05 

14,000 

1,000 

4,000 

0.2 

700 

60 

0.4 

0.2 

I 

I 

50 

I 

100 

4,000 

15 

2 

40 

4,000 

100 

100 
10,000 

10,000 

1,000 

Page 4 of 5 

Sec. Std. GW Target Level 

(ug/1..) (ug/1..) 

31.3 

93.9 

93.9 

4.69 

4.69 

1,410 

626 

1.92 

0.921 

3.19 

300 

185 

50 

1.56 

296 

146 

49.1 

48.6 

0.672 

0.00287 
0.0202 
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coc 

[n-Nitrosodiphenylamine 

ln-Propylbenzene 

o-Dichlorobenzene 

Oxamyl (Vydate) 

o-Xylene 

PCB 
P.,Dichlorobenzene 

Pentachlorophenol 

!Phenanthrene 

Phenol 

Picloram 

p-lsopropyltoluene 

Propionitrile 

pyrene 

~dine 

~ec-Butylbenzene 

~elenium 
Silver 

Sirnazine 

Styrene 

• Sulfate 

-Butylbenzene 

rr etrachloroethene 

frhallium 

Toluene 

rota! Trihalomethanes (lTHMs) 

Toxaphene 

rans-1,2-Dichloroethene 

rans-1,3-Dichloropropene 

trans•I,4-Dichloro-2-butene 

rrnchloroethene 

[rrichlorofluoromethane 

~inyl acetate 

~inyl chloride 

iXylenes, Total 

~nc 

• 
September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 

(ug/L) (ugiL) 

600 
200 

0.5 

75 

I 

4,000 

500 

50 

4 

100 

5 

2 

1,000 

80 

3 

100 

s 
2,000 

2 

10,000 
2,000 

Page 5 of 5 

Sec. Std. G W Tar&et Level 

(ug/L) (ugiL) 

2.87E-03 

5.27 

185 

173 

107 

1.51 

469 

1.21 

48.6 

100 

250,000 

48.6 

4.41 

0.0197 

86.4 
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Table 1-4 

Representative Background Concentrations for Metals in Soils 

Boeing Tract 1, St. Louis, Missouri 

Metals 
Background Concentration 

Reference 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

·!Lead 

Magnesium 

Manganese 

Mercury 

INiclcel 

!Potassium 

Selenium 

Silver 

Sodium 

~allium 
Vanadium 

tlinc 

Notes: 

*: Arithmetic Mean 

References: 

(ugl/kg) 

41,000,000* MO 

520 us 
9,200 StL 

725,000 StL 

800 . MO 

<1,000 MO 

3,300,000 MO 

58,000 StL 

10,000 MO 

13,000 MO 

21,000,000* MO 

21,800 StL 

2,600,000 MO 

740,000 MO 

39 StL 

14,000 MO 

14,000,000* MO 

260 StL 

<700 MO 

5,300,000* MO 

<100 SLAPS 

69,000 MO 

49,000 MO 

StL - Mactec Engineering and Consulting, Inc., October 22, 2003, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. Louis County 
Geometric Mean) 

MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

US- Shacklette, Hansford T. and Boemgen, Josephine G., 1984, U.S. Geological Survey 
Professional Paper 1270 (Eastern United States Geometric Mean) 

SLAPS- Environmental Assessment Division, Argonne National Laboratory, November 1993, 
Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site, St. Louis, 
Missouri, Table 2.8 
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Chemicals of Concern 

1,1,2-Trichloro-1,2,2-trifluoroethene 
1,2,3-Trimethylbcnzcne 
1,2,4-Trimethylbcnzcne 
1,3,5-Trimethylbcnzcne 
1,2-Dichlorobcnzcne 
~-Hcxanone 

Acenaphthene 
~naphthylene 
iAcctone 
Anthracene 
IAluminum 
Antimony 
Aroclor 1254 
Arsenic 
Barium 
Benzene 
Benzo[g,h,i] pcrylene 
Benzo[ a ]anthracene 
Benzo[a]pyrcne 

• Benzo[b ltluoranthene 
Benzo[k]fluoranthene 
Beryllium . 
Bromomethane 
Cadmium 
Carbazole 
Carbon disulfide 
Chloroethane 
Chloroform 
Chromium (Total) 
Chromium, hexavalent 
Chryscne 
Cobalt 
Copper 
Cyanide, total 
Dibcnzo[ a,h ]anthracene 
Dichloroditluoromethane 
Dichloroethane, 1, 1-
Dichloroethylene, 1,1-
Dichloroethylene, cis-1,2-
Dichloroethylene, trans -1,2-
Ethyl benzene 
Fluoranthene 
Fluorene 
lndeno[ 1,2,3-cd]pyrcne 
lsopropylbcnzene 
m/p-Xylenc 
Manganese 
Mercury 

• Methyl ethyl ketone (2-Butanone) 
Methyl isobutyl ketone 
Methyl tcrt butyl ether (MTBE) 

September 2004 

Table 1-5 
Physical/Chemical Properties for Potential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

Molecular Water Henry's Law 
Org. Carbon Soil Water 

Weight Solubility Constant 
Adsorption Partition 

Coeft Coeff. 

(M) (S) (H) (K,J (KJ 

(mg/L) (L-water/L-air (cm3/g) (cm3/g) 

1.87E+Ol 1.70E+Ol l.16E+01 3.72E+Ol NA 

1.20E+02 7.52E+Ol 1.33E-01 5.89E+02 NA 
l.lOE+Ol 5.70E+01 l.53E-01 3.7lE+03 NA 
1.:ZOE+Ol 4.8lE+01 3.60E-01 8.19E+Ol NA 
1.47E+Ol 1.56E+Ol 7.79E-ol 6.17E+Ol NA 
l.OOE+02 1.79E+04 3.38E-OJ 1.78E+Ol NA 
1.54E+Ol 4.l4E+OO 6.36E-03 7.08E+03 NA 
1.52E+02 3.93E+OO 4.74E-03 6.92E+03 NA 
5.81E+Ol l.OOE+06 1.59E-03 5.75E-01 NA 
1.78E+Ol 4.34E-Ol 2.95E-Ol 2.95E+04 NA 

2.70E+Ol NA NA NA NA 
1.l:ZE+Ol NA NA NA 4.47E+Ol 

NA NA NA NA NA 
NA NA NA NA 2.51E+Ol 
NA NA NA NA J.JOE+Ol 

7.81E+01 1.75E+03 :Z.:ZSE-01 5.89E+01 NA 
2.76E+02 2.60E-04 5.82E-06 1.58E+06 NA 
l.28E+Ol 9.40E-03 1.37E-04 3.98E+05 NA 
l.52E+Ol 1.6:ZE-03 4.63E-05 1.02E+06 NA 
2.52E+Ol 1.50E-03 4.55E-03 1.23E+06 NA 
2.52E+Ol S.OOE-04 3.40E-05 l.l3E+06 NA 
9.01E+OO NA NA NA 2.29E+Ol 
9.50E+Ol l.SOE+04 2.60E-01 9.00E+OO NA 
1.1:ZE+Ol NA NA NA 1.51E+Ol 

167 7.48E+OO 6.l7E-07 3.39E+03 NA 
76 1.19E+03 l.l4E+OO 4.57E+01 

6.50E+01 5.70E+03 4.50E-01 1.50E+01 NA 
1.19E+02 7.92E+03 1.52E-01 3.98E+01 NA 
5.20E+Ol NA NA NA 1.20E+03 
5.20E+Ol NA NA NA 1.41E+Ol 
2.28E+Ol 1.60E-03 3.88E-03 3.98E+05 NA 
5.89E+Ol NA NA NA 4.47E+Ol 
6.35E+01 NA NA NA 3.98E+Ol 
2.70E+01 l.OOE+06 5.30E-03 1.70E+01 NA 
2.78E+Ol l .49E-03 6.03E-07 3.80E+06 NA 
1.20E+02 2.80E+02 4.10E+OO 5.80E+01 NA 
9.90E+Ol 5.10E+03 2.30E-01 3.20E+01 NA 
9.69E+Ol l.25E+03 1.07E+OO 5.89E+01 NA 
9.69E+Ol 3.50E+03 1.67E-01 3.55E+01 NA 
9.69E+01 6.30E+03 3.85E-01 5.l5E+01 NA 
1.06E+Ol 1.69E+Ol 3.l3E-01 3.63E+02 NA 
:Z.O:ZE+Ol l.06E-01 6.60E-04 1.07E+05 NA 

. 1.66E+02 1.98E+OO 2.61E-03 1.38E+04 NA 
l .76E+Ol l.:ZOE-05 6.56E-05 3.47E+06 NA 
l.lOE+Ol 6.13E+01 3.57Et00 4.54E+o:z· NA 
1.06E+02 1.60E+02 3.05E-Ol 1.95E+02 NA 
5.49E+01 NA NA NA 5.01E+Ol 
4.01E+Ol NA 4.67E-01 NA 5.25E+Ol 
7.l1E+01 l.l3E+05 l.33E-03 4.50E+OO NA 
l.OOE+Ol 1.90E+04 5.66E-03 1.34E+Ol NA 
8.82E+01 5.10E+04 l.41E-O:Z 1.12E+01 NA 

Page 1 of2 

Molecular Diffusion 
Coefficient 

in air (D") in water (D") 

(cm2/s) (cm2/s) 
l.88E-Ol 8.07E-06 
6.77E-02 7.41E-06 
7.50E-Ol 7.10E-06 
7.50E-Ol 7.10E-06 
6.90E-Ol 7.90E-06 
6.96E-02 7.75E-06 
4.l1E-Ol 7.69E-06 
4.39E-02 7.07E-06 
1.l4E-01 1.14E-05 
3.l4E-02 7.74E-06 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

8.80E-Ol 9.80E-06 
4.90E-02 5.65E-05 
5.10E-Ol 9.00E-06 
4.30E-02 9.00E-06 
2.26E-02 5.56E-06 
2.26E-02 5.56E-06 

NA NA 
7.30E-02 1.20E-05 

NA NA 
3.90E-Ol 7.03E-06 
1.04E-01 l.OOE-05 
l.OOE-01 120E-05 
1.04E-01 l.OOE-05 

NA NA 
NA NA 

2.48E-02 6.21E-06 
NA NA 
NA NA 

1.80E-01 l.SOE-05 
l .O:ZE-02 5.18E-06 
8.00E-02 l.lOE-05 
7.40E-02 l.lOE-05 
9.00E-02 1.04E-05 
7.36E-02 1.13E-05 
7.07E-Ol 1.19E-05 
7.50E-02 7.80E-06 
3.02E-02 6.35E-06 
3.63E-02 7.88E-06 
1.90E-Ol 5.66E-06 
7.50E-02 7.10E-06 
7.00E-02 7.80E-06 

NA NA 
3.07E-Ol 6.30E-06 
8.95E.,Ol 9.80E-06 
7.50E-02 7.80E-06 
8.00E-02 l.OOE-05 
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Chemicals of Concern 

NA: Not available 
Rcfcrencca: 

Table 1-5 
Physical/Chemical Propertiea for Potential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

Molecular 
Weight 

(M) 

Water 
Solubility 

(S) 

Henry's Law 
Constant 

Org. Carbon 
Adsorption 

Coeft'. 

(K.J 

SoD Water 
Molecular Diffusion 

Coefficient 

Values In bold: Miuouri Department of Natural Resoun:ca, Scp. 1991. Cleanup Levell for Miaaouri (CALM), Table A4 Effective Scp. 1, 2001. 
Valuca in regular: EPA Region 9, Apri12002. Preliminary Remediation Goala. 

Valuu in italic: Tcxaa Commiuion on Environmental Quality, Tcxaa Rille Reduction Program. 2001. 
:\·. TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
·\i Evaluation of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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Cbemicals of Concern 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethene 
1,2,3-Trimethylbenzene 
1 ,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
1 ,2-Dichlorobenzene 

12-Hexanone 
IAcenaphthene 
Acenaphthylene 
Acetone 
Aluminum 
!Anthracene 
!Antimony 
IAroclor 1254 
!Arsenic 
Barium 
Benzene 
Benzo[g,h,i] perylene 
Benzo[ a]anthracene 
Benzo[ a ]pyrene 
Benzo[b ]fluoranthene 
Benzo[k]fluoranthene 

• Beryllium 
Bromomethane 
Cadmium 
Carbazole 
Carbon disulfide 
Chloroethane 
Chloroform 
Chromium (Total) 
Chromium, hexavalent 
Chrysene 
Cobalt 
Copper 
Cyanide, total 
Dibenzo[ a,h ]anthracene 
Dichlorodifluoromethane 
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Dichloroethylene, cis-1 ,2-
Dichloroeth}'lene, trans -1,2-
Ethylbenzene 
Fluoranthene 
Fluorene 
lndeno[ 1 ,2,3-cd]pyrene 
lsopropylbenzene 
m/p-Xylene 
Manganese 
Mercury 
Methyl ethyl ketone (2-Butanone) 

• 
September 2004 

Table 1-6 
Toxicological Properties for Poential Constituents of Concern 

Boeing Tract 1, St. Louis, Missouri 

Slope Factor Reference Dose 

Orai(SF,.) Inh. (SF.) Orai(Rp,.) Inh. <RrD.> 
(kg-day/mg) (kg-day/mg) (mglkg-day) (mglkg-day) 

NA NA 3.00E+01 8.60E+00 

NA NA 5.00E-02 1.71E-03 

NA NA 5.00E-Ol 1.70E-03 
NA NA 5.00E-Ol 1.71E-03 
NA NA 9.00E-Ol 5.71E-Ol 
NA NA 6.00E-02 1.14E-03 
NA NA 6.00E-Ol 6.00E-02 
NA NA 6.00E-02 NA 
NA NA 1.00E-01 l.OOE-01 
NA NA 1.00E+OO 1.41E-03 
NA NA 3.00E-01 3.00E-01 
NA NA 4.00E-04 5.70E-05 

2.00E+OO 2.00E+OO 2.00E-05 2.00E-05 
1.50E+OO 1.50E+01 3.00E-04 NA 

NA NA 7.00E-Ol 1.40E-04 
l.90E-Ol l.91E-Ol 3.00E-03 1.71E-03 

NA NA 3.00£-02 NA 
7.30E-01 7.30E-01 NA NA 
7.30E+OO . 6.09E+OO NA NA 
7.30E-01 7.30E-01 NA NA 
7.30E-02 7.30E-02 NA NA 
4.30E+OO 8.40E+OO l.OOE-03 5.71E-03 

NA NA 1.40E-03 1.40E-03 
NA 6.30E+OO 5.00E-04 NA 

2.00E-02 2.00E-02 NA NA 
NA NA l.OOE-01 2.00E-01 

2.90E-03 2.90E-03 4.00E-01 2.90E+OO 
6.10E-03 8.05E-Ol 1.00E-Ol 8.60E-05 

NA 4.20E+01 NA NA 
NA l.90E+Ol 3.00E-03 NA 

7.30E-03 7.30E-03 NA NA 
NA 9.80E+OO 2.00E-02 5.70E-06 
NA NA 4.00E-02 2.86£-04 
NA NA NA NA 

7.30E+OO 7.30E+OO NA NA 
NA NA 2.00E-01 5.70E-02 
NA NA l.OOE-01 1.40E-Ol 

·6.00E-01 1.75E-01 9.00E-03 5.70E-02 
NA NA 1.00E-Ol l.OOE-02 
NA NA l.OOE-Ol 2.00E-02 
NA NA 1.00E-01 l.86E-01 
NA NA 4.00E-Ol 4.00E-02 
NA NA 4.00E-Ol 4.00E-02 

7.30E-01 7.30E-01 NA NA 
NA NA 1.00E-01 1.14E-01 
NA NA 2.00£+00 1.22£-01 
NA NA 1.40E-01 1.40E-05 
NA NA 3.00E-04 8.60E-05 
NA NA 6.00E-01 l.86E-01 

Page 1 of2 

OraiRA DermalRA 
Factor Factor 
(RAF,.) (RAFd) 

1 0.3 
NA NA 

1 0.3 
1 0.3 

0.5 0.3 
NA NA 

1 0.3 
NA NA 
0.95 0.3 

1 1 
1 0.3 
1 0.01 

NA 0.14 
0.95 0.001 

1 0.01 
1 0.3 

NA NA 
1 0.13 

0.85 0.13 
1 0.13 
1 0.13 

0.01 0.01 
NA NA 

1 0.01 
7.00£-01 l.OOE-01 
6.30£-01 NA 

NA NA 
1 0.3 

NA NA 
0.025 O.Ql 

1 0.13 
NA NA 

1 0.01 
NA NA 

1 0.13 
NA NA 
NA NA 

1 0.3 
1 0.03 
1 0.03 

0.91 0.3 
0.5 0.1 
1 0.3 
1 0.13 
1 0.3 

NA NA 
1 0.3 

0.15 0.001 
1 0.3 
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Cllemicals of Concern 

NA: Not available 

Table 1-6 
Toxicological Properties for Poential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

For chemicals which oral and dermal RA factors were not available, 1.0 was used for risk calculation. 
Refcrenoca: 

OralRA DermalRA 

Valua In bold: Miuouri Department of Natural RCIOuroca, Sep. 1998. Cleanup Levell for Miuowi (CALM), Table A3 Effective Sep. 1, 2001. 
Valuca in rcgulu-: EPA Region 9, April2002. Preliminary Remediation Goals. 

Valuu in italic: Texas Commiuion on Environmental Quality, Texas Riak Reduction Program, 2001. 

),. TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
::)/ . Evaluation of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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Table 1-7 
Exposure Factors Used to Estimate Risk 

Boeing Tract 1, St. Louis, Mis~ouri 

Parameter Symbol 

Averaging Time for Carcinogen ATe 
Averaging Time for Non-Carcinogen AT,., 
Body Weight: 

Non-Residential Worker I BW 
Construction Worker I BW 

Exposure Duration: 
Non-Residential Worker ED 
Construction Worker ED 

Exposure Time for Dermal Contact with Groundwater: 
Non-Residential Worker ETd 
Construction Worker ETd 

Exposure Frequency: 
Non-Residential Worker EF 
Construction Worker EF 

Soil Ingestion Rate: 
Non-Residential Worker IR.,u 
Construction Worker IR10u 

Groundwater Ingestion Rate: 
Non-Residential Worker IRw 

Indoor Inhalation Rate_(hourly): 
Non-Residential Worker IR.; 

Exposure Time for Indoor Inhalation: 
Non-Residential Worker ETin 

Indoor Inhalation Rate (daily): 
Non-Residential Worker IRa 

Outdoor Inhalation Rate (hourly): 
Non-Residential Worker IR., 

Construction Worker IR., 
Exposure Time for Outdoor Inhalation: 

Non-Residential Worker ETout 
Construction Worker ETout 

Outdoor Inhalation Rate (daily): 
Non-Residential Worker IRa 
Construction Worker IRa 

Skin Surface Area for Dermal Contact with Soil: 
Non-Residential Worker SA 

Construction Worker SA 
Skin Surface Area for Dermal Contact with Groundwater: 

Non-Residential Worker SA 

Construction Worker SA 
Soil to Skin Adherence Factor: 

Non-Residential Worker M 
Construction Worker M 

Target Risk Level TR 
Tareet Hazard Quotient THQ 

Unit Values Used 

year 70 
year =ED 

kg 70 
kg I 70 

year 25 
year 1 

hr/day 1 
hr/day 4 

day/year 250 
day/year 30 

mg/day 100 
mg/day 330 

Uday 2 

m3/hr 0.833 

hr/day 18 

m3/day 15.0 

m3/hr 0.833 
m3/hr 0.833 

hr/day 6 
hr/day 8 

m3/day 5.0 

m3/day 6.7 

cm2/day 3300 

cm2/day 3300 

cm2/day 4714 

cm2/day 4714 

mg/cm3 0.2 

mglcm2 0.3 
.. l.OOE-05 
.. 1 
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Table 1-8 
Fate and Transport Parameters Used to Estimate Risk 

Boeing Tract 1, St. Louis, Missouri 

Parameter Symbol Unit 

SOIL PARAMETERS: 
Soil Source Dimension Parallel to Wind Direction w. em 

Depth to Subsurface Soil Sources du em 
Depth of Surficial Soil Zone d. em 

VADOSE ZONE: 
Total Soil Porosity 6r cm3/cm3-soil 
Volumetric Water Content e,., cm3/cm3 

Volumetric Air Content e .. cm3/cm3 

Thickness h. .em 

Dry Soil Bulk Density p, glcm3 

Fractional Organic Carbon Content foe• g-C/g-soil 
SOIL IN CRACKS: 

Total Soil Porosity (set equal to QT) Src:nck cm3 /cm3 -soil 
Volumetric Water Content ewc:nck cm3/cm3 

Volumetric Air Content eocntc:k cm3/cm3 

CAPILLARY FRINGE: 
Total Soil Porosity (set equal to QT) Sr.,.p cm3/cm3-soil 

Volumetric Water Content e,..,..p cm3/cm3 

Volumetric Air Content e..,._~~_ cm3/cm3 

Thickness h.: em 
GROUNDWATER PARAMETERS: 

Depth to Groundwater L.,. em 
AMBIENT AIR PARAMETERS: 

Breathing Zone Height s. em 
Inverse of Mean Concentration at Center of Square Source QIC (glm2 -s)/(kg!m3

) 

Fraction of Vegetative Cover v m2/m2 

Mean Annual Wind Speed Um mls 

Equivalent Threshold Value of Windspeed u. mls 
Windsoeed Distribution Function from Cowherd et. al, 1985 F(x) unitless 

ENCLOSED SPACE PARAMETERS: 
Enclosed Space Air Exchange Rate: 

Non-Residential Structure I ER IIsee 
Enclosed Space Volume/Infiltration Area Ratio: 

Non-Residential Structure La em 
Enclosed Space Foundation or Wall Thickness: 

Non-Residential Structure Lcnock em 
Area Fraction of Cracks in Foundation/Walls: 

Non-Residential Structure h cm2/cm2 

AVERAGING TIME FOR VAPOR FLUX: 
Non-Residential Worker t sec 
Construction Worker t I sec 

Notes: 
Facility specific: Applicalble to all areas and subareas . 

September 2004 

Values 
Comment 

Used 

Area Specific 

Area Specific 
91.44 MDNR Default 

0.48 Facility Specific 

0.316 Facility Specific 

0.114 Calculated 

Calculated 

1.52 Facility Specific 

0.0477 Facility Specific 

0.480 Same as Vadose Zone 

0.316 Same as Vadose Zone 

0.114 Same as Vadose Zone 

0.48 Same as Vadose Zone 

Calculated 

Calculated 

Area Specific 

Area Specific 

200 MDNR Default 

81.64 MDNR Default 

0.5 MDNR Default 
9.85 Facility Specific 
11.32 MDNR Default 
0.194 MDNR Default 

0.00023 MDNR Default 

I Area Specific 

25 Facility Specific 

0.001 MDNR Default 

I 7.88E+08 MDNR Default 
3.15E+07 MDNR Default 
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Table 1-9 

Soil Source Dimension Parallel to Wind Direction and Depth to Subsurface 
Soil 

Boeing Tract 1, St. Louis, Missouri 

Soil Source Dimension 
Depth to Subsurface Soil 

Area Parallel to Wind 
Direction (ft) 

(ft) 

Area 1 1500 NA 
Sub-area 2A 525 4.3 
Sub-area 2B 480 5.6 

Sub-area 2C 600 5.1 * 
Sub-area 3A 495 4.0* 
Sub-area 3B 210 4.0* 
Sub-area 3C 885 4.0* 
Sub-area 3D 1305 6.4 
Sub-area 3E 240 7.5 
Sub-area 3F 165 NA 
Sub-area 3G 210 6.7* 
Sub-area 3H 240 9.5* 
Area4 495 3.0 
AreaS 285 10.0 
Sub-area 6A 1380 8.3* 
Sub-area 6B 975 4.0 
Sub-area 6C 1635 6.0 
Sub-area 6D 900 7.0 
Area 7 1425 NA 
Sub-area SA 600 2.5 
Sub-area 8B 690 6.3* 
Sub-area 8C 615 4.4* 
Area9 615 12.0 

* : Depth to groundwater smce sample was collected below groundwater table. 
NA: Not applicable . 
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Table 1-10 

Fractional Organic Carbon 

Boeing Tract 1, St. Louis, Missouri 

Sample ID 
Fractional Organic Carbon 

(glee) 

~HOWl-8* 0.023 

B5E2-6* 0.037 

IB IWI-8* 0.083 

B42S7-8 0.032 

B42N3-4 0.028 

Average 0.0477 

Notes: 

* Used for risk calculation. Other samples had low level VOC impacts. 

g/cc: grams per cubic centimeter 
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Area/Sub-area 

2A 

2C 

3A 

3A 

3A 

3B 

3D 

3D 

3E 

4 

4 

4 

6A 

68 

6B 

6B 

6B 

• 6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6D 

6D 

6D 

• 
September 2004 

Table 1-11 

Moisture Content 

Boeing Tract 1, St. Louis, Missouri 

Ave. GW Depth Sample ID Sample Depth (ft) 

6.6 B51W4-6 6 

5.1 MW-6-2 2 

4.0 842N3-4 4 

4.0 MW-4-2 2 

4.0 MW-4-2DUP 2 

4.0 B42E3-4 4 

6.7 B2N6-6 6 

6.7 B2N7-6 6 

9.5 B2E2-8 8 

9.5 85E1-6 6 

9.5 B5E2-6 6 

9.5 MW-8-2 2 

83 RR2-3 3 

4.8 B22N1-4 4 

4.8 B27W1-3 3 

4.8 827W3-2 2 

4.8 RC9-4 4 

10.0 820E1-6 6 

10.0 B20E2-8 8 

10.0 B27E1-9 9 

10.0 B27E1-9DUP 9 

10.0 827110-9 9 

10.0 827111-9 9 

10.0 82714-5 5 

10.0 82716-8 8 

10.0 B2716-8 DUP 8 

10.0 82717-3 3 

10.0 B2719-9 9 

10.0 827S1-5 5 

10.0 B27S2-8 8 

10.0 RR3-2 2 

10.0 RR4-3 3 

9.1 EPE1-2 2 

9.1 EPE2-2 2 

9.1 SEWER-5 5 
Average 

Moisture Content ( o/o) 

22.33 

18.8 

22.49 

22.9 

22.7 

19.9 

21.47 

21.22 

21.56 

20.9 

21 

20 

9.8 

15.6 

21.5 

20.3 

20.5 

23.5 

22.9 

20.2 

20.4 

20.9 

20.6 

19.3 

20.7 

27.4 

24.7 

21.7 

21.5 

21.6 

21.3 

22.4 

19 

18.4 

18.7 

20.8 
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Sample ID 

MW-5AD 

MW-5AD 

MW-8AD 

MW-8AD 

MW-8AS* 

MW-llS* 

MW-111 

MW-110 

Avera2e 

Note: 

Table 1-12 

Dry Bulk Density 

Boeing Tract 1, St. Louis, Missouri 

Dry Bulk Density 

(lb/ft~ (glee) 

105.2 1.68 
116.5 1.86 

93.6 1.50 

104.1 1.67 

95.2 1.52 

95.3 1.52 

100.9 1.61 

108.4 1.73 

95.25 1.52 

Depth 

(ft bgs) 

29-30 

75-76 

39-41 

64-66 

10-12 

9-11 

36-38 

- 59-60 

* Used for risk calculation. Other samples were at depths not representative of the shallow soil zone . 

September 2004 The RAM Group 



• 
Area 

Area 1 

Sub-area 2A & 28* 

• 
Sub-area lC 

Sub-areas 3A, 38, & 3C 

Sub-areas 3D, 3F, & 3G•• 

• 
September 2004 

Table 1·13 
Depth to Groundwater 

8oein1 Tract 1, St. Louis, Missouri 

Date 

12117/2002 
12117/2002 

12117/2002 
6123/2003 
12117/2002 
3/21/2003 
6123/2003 
12117/2002 
3/21/2003 
6123/2003 
12117/2002 
6123/2003 

Avera1e 
Value Used for Risk Calculation• 

12117/2002 
811612002 
12117/2002 
3/21/2003 
6123/2003 

~· 
12117/2002 
811612002 
12117/2002 
3/21/2003 
6123/2003 
811612002 
12117/2002 
3/21/2003 
6123/2003 

Avera1e 
Value Used for Risk Calculation• 

12117/2002 
12117/2002 

3/21/2003 
6123/2003 

Avera1e 
Value Used for Risk Calculation• 

12117/2002 
3/21/2003 
6123/2003 
12117/2002 
3/21/2003 
6123/2003 
12117/2002 

Average 
Value Used for Risk Calculation• 

Value Used for Risk Calculation• 

Page I of3 

Depth to 
Groundwater WeiiiD 

(ft bloc) 

6.39 B45CMW-3A 
4.9 B45CMW-3B 

8.95 MW-AI 
8.73 MW-A17 
5.43 MW-A22 
4.04 MW-A22 
3.96 MW·A22 
7.43 MW·A27 
3.52 MW·A27 
4.55 MW-A27 
7.26 MW-A28 
3.64 MW·A3 
5.73 
6.1 

7.65 MW-10S 
6.35 MW-IIS 
6.58 MW-IIS 
7.46 MW·IIS 
7.44 MW-IIS 
4.56 MW~S 

6.39 MW-8S 
8.86 MW-SS 
5.22 MW-SS 
6.32 MW-SS 
4.79 MW-9S 
7.06 MW-9S 
4.49 MW·9S 
3.96 MW-9S 
6.ll 
6.6 

4.38 MW-AI2 
5.1 MW·A13 

4.96 MW-A13 
4.35 MW-A13 
4.70 
5.1 

4.45 B41MW-18 
3.23 B41MW-18 
4.11 B41MW-18 
4.54 B41MW-5 
3.34 B41MW-5 
2.97 B41MW-5 
2.8 B41MW-7 

3.63 
4.0 

6.7 
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Area 

!Area 4 and Sub-areas 3E & 
PH 

Areas5 & 9••• 

Sub-area 6A 

Sub-area 6B 

• 

Sub-area 6C 

• 
September 2004 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

i21i712002 
3/2112003 
612312003 
712912003 
812612003 

Average 

Value Used for Risk Calculation• 

Value Used for Risk Calculation• 

811612002 

1211612002 
312112003 
612312003 

Averaae 
Value Used for Risk Calculation• 

811612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
312112003 
612312003 
811612002 
1211612002 
312112003 
612312003 

Average 
Value Used for Risk Calculation• 

811612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
312112003 
612412003 
811612002 
1211612002 
312112003 
612312003 
1211612002 

Averan 
Value Used for Risk Calculation• 

Page 2 of3 

-----------------------

Depth to 
Groundwater WelliD 

(fi btoc) 

9.63 B4MW-9 
8.8i B4MW-9 
9.0i B4MW-9 
9.09 B5MW-22 
8.96 B5MW-22 

9.10 
9.5 

12.0 

8.42 MWI 

8.47 MWI 
7.42 MWI 
7.41 MWI 
7.93 
8.3 
3.86 B28MWI 
5.44 B28MWI 
4.37 B28MW1 
4.35 B28MWI 
5.07 B28MW2 
4.28 B28MW3 
4.5i MW3 
5.39 MW3 
5.86 MW3 
2.27 MW3 
3.16 MW3A 
5.27 MW3B 
2.76 MW7 
2.45 MW7 
2.25 MW7 
2.49 MW7 
5.64 MW9S 
7.11 MW9S 
6.55 MW9S 
5.76 MW9S 
4.44 
4.8 

I 1.27 MW5AS 
11.97 MWSAS 
I 1.48 MW5AS 
10.61 MW5AS 
9.06 MW5BS 
13.03 MW5CS 
8.26 MW5DS 
8.38 MW5DS 
8.74 MW5DS 
7.64 MW5DS 
9.58 MWB 
10.19 MWB 
9.29 MWB 
3.69 MWB 
I 1.57 MWBAS 
9.65 
10.0 
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Area 

Sub-area6D 

Area7 

Sub-areas SA & 8C 

Sub-area88 

Notes: 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

8/16/2002 
12116/2002 
3/21/2003 
6/2312003 

Average 
Value Used for Risk Calculation"' 

8116/2002 
12116/2002 
312112003 
6/2312003 

Average 
Value Used for Risk Calculation"' 

811212002 
12116/2002 
312112003 
6/2312003 

Average 
Value Used for Risk Calculation"' 

12116/2002 
6/2312003 

Average 
Value Used for Risk Calculation"' 

Depth to 
Groundwater WeiiiD 

(ft bloc) 

9.28 MW6 
11.36 MW6 
S.S8 MW6 
8.5 MW6 

8.68 
9.1 
4.42 MW2 
5.78 MW2 
4.89 MW2 
4.61 MW2 
4.93 
5.3 
3.96 MW10S 
4.2 MWIOS 
4.4 MW10S 
3.69 MWIOS 
4.06 
4.4 
6.2S MW4 
5.61 MW4 
5.93 
6.3 

• Value used for risk calculation is 0.37 ft greater than average for top of casing correction. This correction is 
based on the average of the difference between ground surface elevations and the top of casing (TOC) elevations 
for selected monitoring wei 

•• For Sub-areas 30, 3F, and 3G; the average of the depths selected for Sub-areas 3A, 38, & 3C (3.63 feet) and 
for Sub-areas 3E & 3H (9.1 feet) was used. Therefore, 6.7 feet was used for Sub-areas 30, 3F, and 3G including 
the 0.37 foot correction factor 

••• For Areas 5 and 9, an average depth to groundwater of 12 feet was used. This was based on the depths at 
which "wet" or "saturated soil conditions were encounted as noted on the boring logs for these two areas as a 
group. There are no monitoring well 

ft bloc - feet below top of casing 
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Table 1-14 

Classification of TPH 

Boeing Tract 1, St. Louis, Missouri 

TPH Classification 

#6 Fuel Oil (CIO-C32) TPH-ORO 

Diesel TPH-DRO 

Diesel #1 TPH-DRO 

Diesel #2 TPH-DRO 

Diesel (C7-C26) TPH-DRO 

Gasoline TPH-GRO 

Gasoline (C6-Cl4) TPH-GRO 

Gasoline Range Organics TPH-GRO 

Hydraulic Fluid (Cl2-C33) TPH-ORO 

Kerosene TPH-DRO 

Kerosene (C9-Cl6) TPH-DRO 

Mineral Spirits TPH-DRO 

Miner;tl Spirits (C7-Cl4) TPH-DRO 

Mise TPH (Cl0-C40) TPH-DRO 

Miscellaneous TPH-DRO 

Miscellaneous as Diesel Fuel TPH-DRO 

Motor Oil TPH-ORO 

Motor Oil (Cl6-C33) TPH-ORO 

Stoddard Solvent TPH-DRO 

~H TPH-ORO 

TPH (GCIFID) High Fraction TPH-DRO 

TPH (GC/FID) Low Fraction TPH-GRO 

h'PH as Diesel TPH-DRO 

!rPH as Gasoline TPH-GRO 

rrPH as Hydraulic Fluid TPH-ORO 

TPH as Jet Fuel TPH-DRO 

TPH as Kerosene TPH-DRO 

TPH as Mineral Spririts TPH-DRO 

jfPH as Motor Oil TPH-ORO 

Volatile Petroleum Hydrocarbons TPH-GRO 
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Table 1-15 

Groundwater TPH Ratios 
Boeing Tract 1, St. Louis, Missouri 

Areal Areal 

TPH Sub-area2B A~ Ratio 
A~ Cone Sub-area 38 A~ Cone Sub-area3E A ver.l8f! Cone Sub-area3G A YCI'JliC Cone 

• Ratio • Ratio • Ratio • Ratio 

' 
Aliphalics >nC2110 oC35 (TXI006) .500 <4000 50 8786 2SO 13(! 2SO 373 2000 2432 

Aromalics >nO Ito nOS CTXI006l .500 2000 50 7028 2SO 136 3000 4477 .500 608 

rrotat1PH.ORO 1000 64100 100 500 3250 2500 
Ratio of Aliphalics >nC2110 nC3!5 (TX 1006)/Total TPH-oRO 0.50 0.67 0.50 0.!56 0.!5 0.08 0.8 
Ratio of Aromatics >nC2110 nC3!5 (TX.I006)1Total TPH-oRO 0.!50 0.33 0.50 0.44 0.!5 0.92 0.2 

Aliphalics >oCtO to uCI2 (TXI006) <4000 2!50 .500 117i 2SO 88 2SO 8338 2SO 222 
Alipbalics >nCI2to uCI6 (TXI006) 12000 1000 2000 63149 2SO 88 2SO 8338 1000 889 
Aliphatics >nC16to uC21 (TXI006) 18000 1000 2000 7471J. 2SO 88 2SO 8338 2SO . 222 
Aromalics >nCIO to oCI2 (TXI006) .500 2!50 :100 8101 2SO 88 2SO 8338 2SO 222 
Aromalics >nCI2to oCI6 (TXI006) .500 .500 2000 -~ 2SO 88 2SO 8338 2SO 222 
Aromatics >nCI6to uC21 ITXI006l 3000 .500 1000 25'7lki 2SO 88 2SO 8338 2SO 222 
rrotat1PH-DRO 38000 3500 7700 1500 1500 :uso 
Ralio of Alillhalics >nCIO to oCI2 (TXI006)1Total TPH·DRO 0.11 O.Q7 0.06 0.08 0.167 0.17 0.11 
Ralio of Alillhalics >nCI210 oCI6 CTXI006)1Total TPH-DRO 0.32 0.29 0.26 0.29 0.167 0.17 0.44 
Ralioof Alillhalics >nC16to uC21 (TXI006)1Total TPH-DRO 0.47 0.29 0.26 0.34 0.167 0.17 0.11 
Ralio of Aromatics >nC10 10 oCI2 (TX I 006)/T otal TPH·DRO 0.01 0.07 0.03 0.04 0.167 0.17 0.11 
Ratio of Aromalics >nC1210 nCI6 (TXI006)/Total TPH-DRO O.ot 0.14 0.26 0.14 0.167 . 0.17 0.11 
Ratio of Aromatics >nCI6to uC21 (TX 1006)/Total TPH-DRO 0.08 0.14 0.13 0.12 0.167 0.17 0.11 

Alillhalic:s > uC6 10 oes crx 1 006l .500 2!50 2SO o46(j(J 1000 2219 2SO 4911 2SO 1680 
Alipbalics >oC810 oCIO CTXI006) .500 2!50 50 273 2SO 55!5 2SO 491.7 2!50 lj)SC 
Aromalics >oCSto uCIO (TXI006) .500 2SO so 273 2SO sss 1000 19667 2SO 168(] 
rrotat1PH-GRO 1500 750 350 1500 1500 750 
Ralio of Alillhalics > oC6 to oC8 (TX I 006)/T otal TPH-GRO 0.33 0.33 0.71 0.46 0.667 0.17 0.33 
~oof Alillhalics >oCSIO nCIO(TXI006)/Total TPH-GRO 0.33 0.33 0.14 0.27 0.167 0.17 0.33 
lbdo of Aromatics >oC8 to oCIO CTX 1006)/Total TPH-GRO 0.33 0.33 0.14 0.27 0.167 0.67 0.33 
Note. 
All c:onceolra.lioos are iD ~per liter (ug/L). 
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Table 1-15 

Groundwater TPH Ratios 
Boeing Tract 1, St. Loam, Missouri 

Area6 AreaS 

TPH Sub-area 68 I A veraee Cone 
• Ratio 

Sub-area6C ~ Macrech Avgl S b- BB IAvefliiiC Cone I • Rauo I • Avg.Ratics u area • Ratio 

IA!iohalics >oC21 to nC35 (TX1006) I 2501 75}-- -- -2.SO) 300C1I I 7271 .50000 
IAromatics>oC21 tonC35CTX1006l I 2501 751 2501 · 2Sol · I 29~ 
~-11'-H-..ORO ------------------.---:-:-:t 

Ratio fL Alillhalics >oC21 to nC35 CTX 1006l1Total TPH-ORO 
------------·------

Ratio d Aromatics >oC21 to nC3S otal TPH-ORO 

20000 
22851 

9143 

"phatics >nC10 to nCI2(TX1006) 467 
~phalics>nC12tonC16(TX1006) I 2501 55751 2501 10001 I 46411 50001-- 934() 
IA!illhatic:i >nCl6t~-;,o1 CTXI006l I 2501 sml 2501 2501 I -,4971-- 1soool 2801~ 
IAromatics>nCIOtonCI2CTX100tSl ---- ----T 250) 5575( -- 250]--250,- I 14971 2501 461 
IAromatics>nC12tonCI6CTXI006l ----r---2SOT-!!S7sl ____ 2501 ____ sool I 19461 :zoool 373(1 

!Aromatics >nC16 to n<:21 mcioo6>-- --- I 2501 5ml 2501 2501 r- ---- 14971 40001 74n 
0ta1 TP-H-·DR(f ------------------,---~=r----"T"--~:-:T--~=r-----.----,---:26500=~ 

RaliofL Alillhalics >nC10to nC12 (TX1006lffotal TPH·DRO O.ol 
(RatiodAliphatics>nC12tonCI6<TX1006lffotalTPH-DRO I 0.111 I 0.171 o.snl 0.371 I 0.19 

IRatiod Aliphalics >nCI6 to oC21 <TX1006)ffotal TPH-DRO I 0.111 . I 0.111 o.anl 0.121 I 0.51 
!RiiiodAromatics>nCIOtonCI2(TX1006)fTotalTPH-DRO-~ 0.171 I 0.171 0.0'711 0.121 I O.ol 
IRatio(J{Arolnalics>nC12tonC16(TXI006)ffotalTPH-DRO 1 - 0.171 I 0.17) 0.1431 0.15( I 0.08 

· o d Aromatics >nCt6to oC21 

Al: .... llics >nC6tonC8(TX1006) -- ----------r----~~------~------~r-----~r-------~------=r----~~------~ 

rR:t: d Aliphatics > nC6 to nC8 (TX1006)ffotal TPH-GRO 

to d Alipbatics >nC8 to nC10 (TX1006)ffotal TPH-GRO 
'o of Aromatics >nCB to nC10 CTX1006lffotal 

Nolc. 
All coocellb'alions :ue in micrograms per liter (ug/L). 

~~I ---I ~I ::1 0.541 I ~-~~ 
0.061- I 0.125! 0.33! 0.23

1 
I 0.33 

0.06 0.125 0.33 0.23 0.33 
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SECTION 2.0 
AREA 1: RUNWAY PROTECTION ZONE 

2.1 INTRODUCTION 

The Runway Protection Zone, also referred to as Area 1, is located in the southern portion of the 
Facility, adjacent to the current runway (see Figure 2-1). This section describes the constituents 
in this Area, the exposure model, the evaluation of the current and future risk to human health and 
the environment, and conclusions based on the results of the risk evaluation. Note the risk was 
calculated using both the maximum and average concentrations, based on a request by the 
MDNR. The risks were acceptable using the average concentrations as presented in the draft risk 
assessment report submitted in December 2003. However, the MDNR requested that the risk be 
recalculatea using the maximum concentrations. 

2.2 DESCRIPTION OF AREA 

The Runway Protection Zone is an Area approximately 1,500 feet long by 600 feet wide. Within 
this Area, there were 23 buildings or structures, in addition to portions of two buildings, and a 
small parking lot. All buildings within this Area will be demolished during construction of the 
St. Louis Airport expansion project and the Area will become a Runway Protection Zone. As per 
FAA regulations, no buildings can be built in a runway protection zone. This Area is currently 
paved and will remain paved. 

2.2.1 Potential Sources within Area 

The following five SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 12: 

• SWMU 13 : 

• SWMU 14: 

• SWMU23: 

• SWMU26: 

Waste jet aircraft fuel and hydraulic system spillage (UST B28 2,130-
gallon waste fuel/hydraulic oil UST); 
3,380-gallon waste jet fuel and hydraulic fluid USTs (B26 and B27); 
Two 2,000-gallon waste jet fuel USTs . Fuel pits #3 and #4 (B29 and B30); 
Less than 90 day storage area with capacity for twenty-eight 55-gallon 
drums for waste solvents, paints, and oils ; and 
Former less than 90-day storage area with capacity for twenty-eight 55-
gallon drums for waste solvents, paints, and oils. 

Including those noted above, five USTs (see Table 2-1) have been identified within this Area, 
ranging in size from 2,000 gallons to 3,380 gallons . The contents of the USTs were waste JP-4 . 
No operating USTs remain within this Area; all have been excavated. 

Additionally, a petroleum pipeline (carrying jet fuels JP-5 and JP-8) traverses this Area to the 
south of Building 45 (Figure 2-1), and is connected to a tank farm located to the north (outside of 
Area 1). The pipeline is anticipated to be emptied and abandoned in place. 

Hence, within this Area, we anticipate constituents of concern to be primarily petroleum 
hydrocarbons, and possibly chlorinated solvents localized near the SWMU 23 and SWMU 26 
areas . 
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2.2.2 Soil Stratigraphy within Area 

There are 21 soil borings (in addition to borings for monitoring wells discussed in Section 2.2 .3) 
within this Area, see Table 2-2 for further details of these borings . Based on information from 
soil boring logs, the soil stratigraphy within this Area is silty clay from approximately 0.5 foot 
bgs to 20 feet bgs, below which is clay. For additional details, refer to the Draft RCRA Facility 
Investigation (RFI) Report for McDonnell Douglas, Hazelwood, Missouri, dated October 22, 
2003 by MACTEC Engineering and Consulting, Inc. (MACTEC, 2003) . Bedrock is found in this 
Area at approximately 80 feet bgs (which consists of low permeability shale) . No karst features 
have been identified in this Area (MACTEC, 2003) . 

2.2.3 Hydrogeology within Area 

There are 19 monitoring wells located within this Area, each with 10 feet of screen in the U(~per 
20 feet bgs, see Table 2-3(R) for further details of these wells . Note that monitoring well details 
for a few wells are not available. Based on recent (since 2000) groundwater gauging data, 
groundwater flow within the shallow zone is to the southeast (see Figure 2-2), towards the airport 
runway. The depth to shallow groundwater w!thin this Area is between 3.5 and 9 feet bgs . No 
deep monitoring wells are located within this Area. 

2.3 LAND USE 

2.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility . However, Boeing intends to vacate this Area in 2004, at 
which point the Area will become a runway protecfion zone for the St. Louis Airport expansion~ 

2.3.2 Future Land Use 

This Area is anticipated to be part of the runway protection zone; and therefore, cannot have 
buildings erected according to FAA regulations (personal communication, St. Louis Airport) . 

2.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Nineteen monitoring wells are located within this Area, of which two are inactive. 
• Recent groundwater sampling (since 2001) has been completed at eight wells (MW-Al , 

MW-A3, MW-Al5 , MW-A17, MW-A18, MW-A22, MW-A23, and MW-A27) . 
• Historic (pre-2002) groundwater monitoring was performed from 1990 to 2001 for 18 

wells. 
• Seventeen soil borings completed as piezometers exist in this Area and have been 

sampled for groundwater once since 2000. 
• A total of 21 soil borings and two pits have been sampled within this Area since 1992 

resulting in 28 individual soil samples . 
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2.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

2.5.1 Soil 

From 1992 to date, 28 soil samples have been collected within Area 1 during various 
investigations . Twenty of the soil samples were collected as part of the RFI (MACTEC, 2003) . 

Data from eight pre-1998 soil samples were also used. These pre-1998 soil samples had some of 
the highest concentrations of constituents; therefore, by using these older samples in the risk 
assessment, the results can be considered very conservative since concentrations in these samples 
would have reduced by natural attenuation since the sources have been removed. 

Four of these samples (PIT#3-M, PIT#3-E, PIT#3-D, and PIT#4-D) were collected on August 1, 
1992 from Fuel Pits #3 and #4, and the data can be found in the MDNR UST Closure Reports 
(Part A) for the closure of these two pits . These samples were collected from the excavation 
limits of these two pits after the USTs had been excavated. The samples' nomenclature indicates 
where the samples were obtained within the pits (i .e., from the east (E), middle (M), and 
downgradient (D) ends of the excavations). These samples were obtained from native soils at the 
bottom of the excavations after the USTs had been excavated at a depth of 15 to 16 feet below the 
ground surface. These depths were just below the bottom of the tanks, as these USTs were 
oriented vertically in the subsurface. 

Four ofthe samples (40-10012, 40-11224, 40-20012, and 40-21224) were collected on November 
1, 1994 as part of the RFA (SAIC, 1995) . These samples were collected from SWMU 26 at 
depths of 0-1 foot and 1-2 feet along a crack (40-1 samples) and a seam (40-2 samples) next to 
Building 40 . 

The soil samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, PCBs, TPH, and metals . Typical laboratory methods that were used include Test 
Methods for Evaluating Solid Waste (SW-846) methods 3546/DRO, 6010, 7060, 7421 , 7471, 
7740, 8020, 8021 , 8240, 9073, OA1, and OA2. Table B-1 in Appendix B includes a 
comprehensive table of the laboratory data for soil. For the constituents that were not detected in 
any soil sample, Table B-2 lists the range of detection limits . PCBs and SVOCs including P AHs 
w~re analyzed in pre-1998 samples from this Area, but all were found to be non-detect. These 
data are not included in Tables B-1 and B-2. Evaluation of the data in Table B-1 indicated that 
the following 26 constituents were detected in at least one soil sample: 

METALs VOCs/TPH 
Aluminum Lead Acetone 
Antimony Magnesium Benzene 

Arsenic Manganese Ethylbenzene 
Barium Mercury . Toluene 

Beryllium Nickel TPH (2 types) 
Chromium Potassium Xvlenes 

Cobalt Selenium 
Copper Sodium 

Iron Vanadium 
Calcium Zinc 
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The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Table 2-4(R). 

The maximum and average concentrations of metals were compared with the background levels 
(Table 2-5(a)) . In calcula(mg the average and maximum concentrations for non-detectable 
constituents, the detection limits were replaced by Yz the detection limit. For this reason, Table 2-
5(b) shows the Maximum Detected Concentration, as well as the Maximum Concentration, which 
may be Yz of the highest detection limit. Metals whose maximum concentrations did not exceed 
the background levels were eliminated from further consideration. Specifically for Area 1, the 
following metals were eliminated: aluminum, barium, chromium, potassium, sodium, vanadium, 
and zinc. Based on this elimination, the following are the remaining chemicals: 

METALs VOCs/TPH 
Antimony Lead Acetone 
Arsenic Magnesium Benzene 

Beryllium Manganese Ethylbenzene 
Cobalt Mercury Toluene 
Copper Nickel TPH (2 types) 

Iron Selenium Xylenes 
Calcium 

Of the above constituents iron, calcium, and magnesium were eliminated, as they are ubiquitous 
in nature and not related to any known anthropogenic sources in this Area . Also, toxicity data for 
calcium and magnesium are not available. The concentration o ead ranged from 7,400 ug!kg to 
34,100 ug[kg in the 11 samples analyzed for lead. Lead exceeded the background level of21 ,800 
ug/kg in four samples . However, since all of the detected concentrations are significantly less 
than the screening level of 750,000 ug/kg discussed in Section 1.9.10, lead was also eliminated. 
Lead is also discussed in the RFI (MACTEC, 2003). 

Impact by petroleum organics was generally observed in vicinity of the fuel pits at SWMU 14 
(which previously stored waste jet fuel in two underground storage tanks), and along an 
underground petroleum pipeline on the south side of Building 45, see Figure 2-1. Since. these 
petroleum impacts were related to jet fuels (JP-4, JP-5, and JP-8); lead was not considered · a 
chemical of concern since the jet fuels are not leaded fuels . The RFI provides more information 
and specifications on the makeup of the jet fuels (MACTEC, 2003) . Petroleum impact was not 
observed at SWMU 26 . 

2.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, TPH, and metals using SW 
846 laboratory analysis methods 3510/DRO, 6010, 7470, 8015, 8021, 8260, OAl, and OA2. 
Table B-3 of Appendix B includes a comprehensive list of the groundwater analytical data. For 
the constituents that were not detected in any groundwater sample, Table B-4 lists the range of 
detection limits . 
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Of the various constituents analyzed in groundwater, the following 21 constituents were detected 
• in at least one groundwater sample: 

• 
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METALs VOCs/TPH 
Arsenic 1,2,3-Trimethvlbenzene Acetone 
Barium 1,2,4-Trimethylbenzene Benzene 

Chromium Ethylbenzene Xylenes 
Lead Isopropyl benzene Toluene 

Naphthalene TPH (3 types) 
n-Butylbenzene MTBE 
n-Propylbenzene sec-Buty !benzene 

p-Isopropyltoluene tert-Buty lbenzene 
.Jrichloroethene 

Data for the above listed constituents is presented in Table 2-6. Note that SVOCs and PCBs were 
not analyzed in groundwater samples since these constituents had not been detected in soil 
samples collected from this Area, and are not listed on Table 2-6 . 

The maximum and average groundwater concentrations for each detected constituent were 
compared with various target level criteria. Constituents for which the target level criteria 
exceeded the maximum detected concentration were eliminated for further consideration. As 
shown in Table 2-7(a), these included ethylbenzene, isopropylbenzene, methyl tertiary butyl ether 
(MTBE), naphthalene, n-butylbenzene, p-isopropyltoluene, sec-butylbenzene, toluene, tert
butylbenzene, trichloroethene, xylenes, barium, chromium, and lead. The remaining constituents 
consist of the following five VOCs, TPHs, and one metal: 

METALs VOCs/TPH 
Arsenic 1,2,3 -Trimethylbenzene Acetone 

1 ,2, 4-Trimethylbenzene Benzene 
n-Propylbenzene TPH (3 types) 

As shown on Table 2-7 (b), the above includes detected constituents that exceeded the target level 
criteria, detected constituents that did not have target level criteria for comparison, and all types 
of TPH that were analyzed whether detected or not. 

In calculating the average and maximum concentrations for non-detectable constituents, the 
detection limits were replaced by Y2 of the detection limit for each specific constituent. For 
certain constituents, Y2 the maximum detection limit exceeded the highest detected concentration. 
For this reason, Table 2-7(b) shows the Maximum Detected Concentration, as well as the 
Maximum Concentration, which may be Y2 of the highest detection limit. 

Within this Area, 25 groundwater-sampling points exist, which have been sampled recently. 
Additionally, there are a number of historic groundwater monitoring wells, which have not been 
sampled recently (see Table 2-8(R) for historic data). To demonstrate the overall concentration 
trend, concentration vs. time plots have been developed for six of these monitoring wells [see 
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Figures 2-3(a) through (£)] for which historic data is available. This evaluation of the overall 
concentration trend indieates that concentrations are decreasing . 

The most recent data (200 1 - 2003) q;~eing used quantitatively in this risk evaluation, as it is 
most representative of current c~itions; however, the historic data provides valuable 
information regarding the overall groundwater concentration trends . 

As discussed in Section 2.6, free product was observed recently in March 2004 at well MW-Al 
with a sheen in B45CMW-3A and MW-A3, all located near the Hush Houses (Buildings 45C & 
45D) . B45CMW-3B had a sheen during all sampling events in 1998 . 

2.6 FREE PRODUCT 

Free product has historically been observed within this Area near Buildings 45C, 45D, and 45E 
(Hush Houses/SWMU 12, 13, 23) where USTs for jet fuel and hydraulic fluid and 55-gallon 
drums were formerly located. Historically, observed thicknesses of free produc range from a 
sheen to 6.5 feet. Free product removal activities have been performed in this Area since 1989. 
Table 2-3(R) provides screened intervals and free product data. Table 2-3(a) provides detailed 
free product thicknesses . Table 2-8(R) presents the historical groundwater data for BTEX. This 
data was used to prepare Figures 2-3(a)(R) to 2-3(f)(R), which show the dissolved BTEX 
concentration trend over time in six of the monitoring wells . Based on the data, there are fou 
monitoring wells in Area 1, which have had free product present since 1992 (MW-Al, MW-A3 , 
B45CMW-3A, and B45CMW-3B). All appear to be stable or decreasing. MW-A is the only 

onitoring well with measurable free product (0.02 to 0.04 foot) during the last six measurements 
from November 2003 to March 2004. The other three monitoring wells have had sheens during 
their last monitoring events: 

• MW-A3 had sheen or none during last 14 measurements from February 2002 to March 
2004 

• B45CMW-3A had sheen or none during last 13 measurements from June 2003 to March 
2004 

• B45CMW-3B had sheen during last 21 measurements from January 1998 to November 
1998 

The screened interval for MW-Al and MW-A3 is 5-15 feet bgs . All measured groundwater 
depths in MW -Al from April 2001 to March 2004 were below the top of screen (27 events) . All 
measured groundwater depths in MW-A3 from April 2003 to March 2004 were below the top of 
screen (8 events) . The screened intervals for B45CMW-3A and B45CMW-3B are unknown. 

This indicates that in recent years, free product thicknesses have been stable at low levels . 
Further, since dissolved concentrations of benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) Figure 2-3(a)(R) to (f)(R) show a clear decreasing trend, the residual free product is not 
an ongoing source of constituents . 

2. 7 EXPOSURE MODEL 

2.7.1 Current conditions 

Under current conditions, Boeing has commercial workers within this Area; however, in the very 
near future, Boeing will shut down their operations, at which point there will be no workers on
site. Hence, the risk and exposure to these workers will not be quantified. The only receptor 
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under current conditions would be the VISitor or maintenance worker to the Area. As the 
exposure duration for the visitor or maintenance worker is (i) small and (ii) site conditions will 
change in the vecy near future (few months); the risk from any soil or groundwater impaGt will 
not be quantitatively evaluated for the visitor or maintenance worker. 

2. 7.2 Future conditions 

Under future conditions, this Area is anticipated to be used as the Runway Protection Zone 
(personal communication, St. Louis Airport) - an area where no building construction of any 
form can take place, as per FAA regulations . The Area will continue to be paved. There will be 
no receptor present in the Area other than a maintenance worker/visitor to the Area or 
construction worker. As the exposure duration for the maintenance worker/visitor is small and 
less than that for the construction worker, the risk from any soil or groundwater impact will not 
be quantitatively evaluated for the maintenance worker/visitor. 

In the future, construction work could be performed :within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 2-1 presents the Exposure Model (EM) for the 
construction worker. 

EXIDBIT 2-1. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and a 
Particulates from Soil number of the constituents identified are 

volatile; therefore, this pathway is complete. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 3.5 to 9 ft 
bgs, which is within the typical zone of 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groundwater within this Area is impacted 
Groundwater by volatile constituents; hence, this pathway 

is complete. 

!Notes: NC: Not Complete C: Complete 

!Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

0. • 0 

Add1t1onal receptors mclude occaswnal V1s1tors and mamtenance workers whose exposure frequency and exposure 
duration are expected to be less than that for construction worker, hence the risk to these receptors will not be 
quantified . 
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Note, in this Area any construction is anticipated to be regulated by FAA and construction 
workers would likely be Occupational Safety and Health Administration (OSHA) trained, thus 
providing another level of protection to the workers. 

2.8 REPRESENTATIVE CONCENTRATIONS FOR CONSTRUCTION WORKER 

Only one receptor, the potential future construction worker, exists within this Area. The 
representative concentration was determined to be the area wide average, as a construction 
worker could work in any portion of the Area, and there is not one specific source area present, 
but rather a number of smaller source areas . Tables 2-5(b) and 2-7(b) present the soil and 
groundwater average and maximum concentrations. For Are 1, carcinogen and non-carcinogen 
risks have been calculatea using the maximum, as well as the average concentration . The results 
are discussed below. 

2.9 CALCULATION OF RISK 

Table 2-9(R) presents the results for a future construction worker using the average soil and 
groundwater concentrations . The table presents the carcinogenic (Individual Excess Lifetime 
Cancer Risk, (IELCR)) and non-carcinogenic (Hazard Quotient (HQ) and Hazard Index (HI)) 
risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures . 

The risks were also calculated using the maximum soil and groundwater concentrations, which 
are shown on Table 2-lO(R) . The following are the key observations . 

Carcinogenic Risk: 

As indicated in Table 2-lO(R), the cumulative IELCR (calculated using the maximum soil and 
groundwater concentrations) is 6.34 x 10·7 that is well below the regulatory acceptable level of I 
x 10"

4
. Since the cumulative risk is less than 1 x 10·5, clearly the risk for each COC and each 

route of exposure would be less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 2-lO(R), the cumulative HI is 0.5 (calculated using the maximum soil and 
groundwater concentrations) that is well below the regulatory acceptable level of 1.0 . Since the 
cumulative HI is less than 1, the HQ for each COC and each route of exposure, and hence each 
target organ would be less than 1.0- the regulatory acceptable level. 

2.10 CONSIDERATION OF FREE PRODUCT 

According to the MRBCA guidance document, the detection of LNAPL, also known as free 
product, at the site must trigger a response sufficient to achieve the following objectives . Each of 
which is discussed below: 
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1. LNAPL should not be present at levels that would cause explosive conditions to occur at 
or near the site. The source has been removed and the free product has had time to 
weather. There has not been construction in the Hush House area at which PID readings 
could have been taken; however, Boeing took lower explosive limit (LEL) readings on 
April 14, 2004 directly from three of the monitoring wells immediately after removing 
the top caps, from three storm sewer manway access locations, and from a subsurface 
oil/water separator vault that are located in the Hush House area. See Figure 2-4 for 
locations ofLEL readings. The results of the LEL readings are shown in the table below, 
including the distances from the LEL measurement location to monitoring well MW -A 1. 

LEL Distance from 
Location Reading MW-Al (feet) 
MWA3 0% 36.5 
MWAl >10% 0 
B45CMW-3A 0% 79 
Storm sewer near MW 3A 2% 79 
Storm sewer near MW A3 2% -40 
Storm sewer near MW A 17 0% -40 
Oil/water separator vault 2% 24.5 

Monitoring well MW-Al had an LEL reading that exceeded 10%. This is the monitoring 
well with recent free product measurements of 0.02 to 0.04 foot during the last six 
measurements from November 2003 to March 2004. This reading is not unexpected 
since the measurement was taken immediately after removal of the monitoring well top 
cap, and is certainly not representative of accumulation in confined spaces where a 
human activity may occur. All LEL readings in confined spaces (storm sewer and 
subsurface vault) were 2% LEL or zero. These are the areas in which human activities 
could occur, and the readings show these areas did not contain explosive atmospheres. 

2. The LNAPL plume shall be fully delineated. There is one monitoring well, MW-Al, 
which has had measurable free product (0.02 to 0.04 foot) during the last six 
measurements from November 2003 to March 2004. The latest sampling event (7/2/03) 
detected total TPH of 20,900 ug/L and total BTEX of 3.1 ug/L with benzene and toluene 
non-detectable. The LNAPL plume has been delineated as shown by the following 
sampling locations. The data for which is presented on Tables 2-3(R), 2-3(a), 2-6, and 2-
8(R). The sample locations are shown on Figure 2-1. 

• MW-Al8 (25 feet southeast of MW-Al)- Shallow Monitoring Well- No free 
product since 1992; 

• MW-Al7 (35 feet east ofMW-Al)- Shallow Monitoring Well- No free product 
historically; 

• MW-A21 (15 feet west of MW-Al) - Shallow Monitoring Well - Sheen 
historically; 

• MW-A3 (35 feet northwest ofMW-Al)- Shallow Monitoring Well- had sheen 
or none during last 14 measurements from February 2002 to March 2004 MW
A3 had sheen or none during last 14 measurements from February 2002 to March 

September 2004/ Area 1 2-9 The RAM Group 



• 

• 

• 

2004; 

• MW-A2 (30 feet northwest of MW-A1) - Shallow Monitoring Well - Sheen 
historically; 

• B45CMW-3A (70 feet northwest of MW-A1)- Shallow Monitoring Well- had 
sheen or none during last 13 measurements from June 2003 to March 2004; 

• B45CMW-3B (85 feet northwest of MW-Al)- Shallow Monitoring Well- had 
sheen during last 21 measurements from January 1998 to November 1998; 

• B45CS1D (50 feet southwest of MW-Al)- Deep Piezometer- No free product 
historically; 

• B45CS2 (120 feet south east of MW-Al) ....:. Shallow Piezometer - No free 
product historically; and 

• B45CS3D (125 feet northeast of MW-A1)- Deep Piezometer- No free product 
historically. 

3. Dissolution of and volatilization from LNAPL should not generate dissolved phase or 
vapor phase concentrations that result in unacctmtable human or ecological risk. 
Regarding dissolved phase, Figures 2-3(a)(R) and 2-3(b)(R) shows a definite decreasing 
concentration trend for BTEX from 1990 to 2003 for monitoring wells MW-A1 and MW
A2. Lab data in Table 2-6 also indicates low dissolved concentration levels in other 
monitoring wells near MW-Al as summarized below: 

• MW-A18- Last sampling event (7/29/03) was non-detectable for BTEX with a 
low level detect for: 

- TPH-C10-C40 (210 ug/L J-value vs. 10,000 ug/L ITL); 

• MW-A17- Last sampling event (6/26/03) had low level detects for: 
- Acetone (60 ug/L vs. 121 ug!L MCL-equivalent); 
- TPH-Cl0-C40 (160 ug/L vs. 10,000 ug!L ITL); 

• MW-A21- Last sampling event (6/511990) detected: 
- Benzene (17 ug/L vs. 5 ug/L MCL); 
- Xylenes, total (32 ug!L vs. 10,000 ug!L MCL); 

• MW-A3- Last sampling event (6/26/03) had low level detects of: 
- Isopropylbenzene (5.5 ug/L vs. 4,000 ug/L EPA Health Advisory); 

MTBE (5.1 ug/L vs. 146 ug/L calculated target level); 
n-Propylbenzene (7.8 ug!L vs. 5.27 ug/L calculated target level); 
p-Isopropyltoluene (5.4 ug/L vs. 107 ug/L calculated target level); 
sec-Butylbenzene (5.1 ug!L vs. 48.6 ug/L calculated target level); 
tert-Bbutylbenzene (2.3 ug/L vs. 48.6 ug/L calculated target level); 
TPH, Mise C10-C40 (9,500 ug/L vs. 10,000 ug/L ITL); 
TPH, GC/FID low fraction (3,800 ug/L vs. 10,000 ug/L ITL); 

• MW-A2- Last sampling event (7/6/93) had low level detect of: 
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- Xylenes, total (2 ug!L vs . 10,000 ug!L MCL); 

• B45CMW-3A- Last sampling event (7/2/03) had low level detects of: 
- sec-Butylbenzene (1 .1 ug!L vs. 48.6 ug!L calculated target level) 
- 1,2,3-Trimethylbenzene (3.4 ug!L- no established groundwater 

screening level); 
- 1,2,4-Trimethylbenzene (1.7 ug!L vs . 70 ug!L MCL); 
- TPH, GC/FID low fraction (220 ug!L vs. 10,000 ug/L ITL); 
- TPH, Mise C10-C40 (9,500 ug/L vs . 10,000 ug!L ITL); 

• B45CMW-3B- Last sampling event (6/26/03) had low level detects of: 
- Naphthalene (5 .3 ug!L vs . 100 ug/L EPA Health Advisory); 
- TPH, GC/FID low fraction (160 ug/L vs . 10,000 ug/L ITL); 
- TPH, Mise C10-C40 (1,400 ug/L vs . 10,000 ug/L ITL); 

• B45CS1D - Last sampling event (11/15/02) was non-detectable for BTEX, 
MTBE, and TPH; 

• B45CS2- Last sampling event (11/14/02) was non-detectable for BTEX, MTBE, 
&TPH; and 

• B45CS3D - Last sampling event (11/20/02) was non-detectable for BTEX, 
MTBE,&TPH. 

Regarding vapor phase concentrations, inhaJation is not an issue in Area 1 since this will be a 
Runway Protection Zone and no buildings are allowed . 

4. Both the LNAPL and its associated dissolved phase plume shall be stable or shrinking. 
Table 2-3(a) shows a stable or decreasing LNAPL thickness trend for the four monitoring 
wells (MW-A1 , MW-A3, B45CMW-3A, and B45CMW-3B) that have detected 
measurable LNAPL in Area 1 since 1992. Figures 2-3(a)(R) and 2-3(b)(R) shows a 
definite decreasing concentration trend for BTEX from 1990 to 2003 for monitoring 
wells MW-A1 and MW-A2. 

5. LNAPL shall be removed to the maximum extent practicable. Boeing has been remqving 
LNAPL from this area since 1989, and has gotten the LNAPL out of the ground to the 
maximum extent practicable. 

The data collected from Area 1 shows that the MRBCA goals regarding free product have 
been achieved. 

2.11 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2,700 feet to the northeast of Area 1. There are no known unpermitted conduits present that 
could carry impacts from Area 1 to Coldwater Creek. Considering the geology, groundwater 
flow characteristics and the chemical types and concentrations of impacts in Area 1, it is not 
ikely that migration of impacts from Area 1 to Coldwater Creek will occur. The Tier 1 

ecological screening checklists have been completed for this Area, and are presented as 
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Attachment 2-A(R), and Attachment 2-B(R). These checklists identified no potential ecological 
receptors or issues. 

2.12 CONCLUSIONS 

The calculated risk for all the COCs and all potentially complete routes of exposure for the 
construction worker is below the regulatory acceptable target levels . 
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TABLE2-1 

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) HISTORICALLY PRESENT WITHIN AREA 1: RUNWAY PROTECTION ZONE 
BOEING TRACT 1, ST. LOUIS, MISSOURI 

--

USTNo. Location 
Volume 

Contents Construction Material Year Installed Status Comments 
(Gallons) 

B26 RampD 3380 WasteJP-4 Single Wall Steel 1963 Removed 1983 Excavated 
B27 RampD 3380 WasteJP-4 Fiberglass 1983 Removed 1989 Excavated 
B28 Ramp A 2130 WasteJP-4 Fiberglass 1978 Removed 1990 Excavated 
B29 Ramp B (Fuel Pit #3) 2000 WasteJP-4 Single Wall Steel 1977 Removed 1992 Excavated 
B30 Ramp B (Fuel Pit #4) 2000 WasteJP-4 Single Wall Steel 1983 Removed 1992 Excavated 

Note: 
UST B27 replaced UST B26 

December 2003 The RAM Group 



• 

December 2003 

• 
TABLE2-2 

SOIL BORING INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. WUIS, MISSOURI 

Area 

SWMU26 

Building40 

IBuldings 45 & C, 
p,E 

Notes: 
NA: no information available 
* No analytical data available 
Total number of Borings= 21 
Borings with available data= 18 

Boring 

40-1 
40-2 

S26B1 
S26B2 
S26B3 
B40E1 
B40E2 
B40S1 
B40S2 
B40Wl 
Al-l* 
A2-2* 

B45SlD* 
B45S2 
B45S3 
B45S4 

B45S5D 
B45S6 
B45S7 

B45CS2 
B45CS3D 

Soil samples were also obtained from Pit #3 (3 samples) and Pit #4 (1 sample) 

---- -·-- -

DateDriUed 

11/1/1994 
11/1/1994 
6/1/1998 
6/l/1998 
6/l/1998 
111212002 
111212002 
11/212002 
111212002 
11/212002 

NA 
NA 

11/212002 
111212002 
11/212002 
11/212002 
11/212002 
11/212002 
11/212002 
1111412002 
11/2012002 

• 

The RAM Group 



• • 

July2004 

TABLE 2-3(R) 
MONITORING WELL INFORMATION FOR AREA 1: RUNWAY PROTEcriON ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Monitoring Diameter 
Location 

WeD 
Cinches) 

MW-A22 2 
MW-A27 2 
MW-A28 2 
MW-A29 2 
MW-A5 2 

South of Bldg. 45 MW-A15 2 
MW-Al4 2 
MW-A23 2 
MW-A24 2 
MW-A26 2 
MW-A25 2 
MW-Al 2 
MW-A2 2 
MW-A3 2 

!Hush House 
MW-Al7 2 
MW-A21 2 
B45CMW-3A 4 
B45CMW-3B 4 
MW-Al8 2 

Notes: 
no: No free product observed historically 
yes: Free product observed historically 
sheen: Sheen observed historically 
NA: No information available 
ft bgs: Feet below ground surface 
ft: Feet 

Screened Total 
Installation 

Inte"al Depth 
(ft bt!s) (rt) 

Date 

4.5-14.5 15 10/30/1989 
3.7-13.7 15 il/l/1989 
4.5-14.5 15 ll/l/1989 
4.5-14.5 15 ll/1/1989 
2-12.5 15 7/18/1989 

4.5-14.5 15 813/1989 
4.5-14.5 15 8/3/1989 
2.7-12.7 15 10/30/1989 

3-13 15 10/31/1989 
4-14 15 11/l/1989 
3-13 15 ll/l/1989 
5-15 15 7/12/1989 

4-14.5 17 7/12/1989 
5-15 15 7/13/1989 

4.5-14.5 15 8/411989 
1.5-11.5 15 8/8/1989 

NA 14.4* 1995 
NA 14.5* 1995 

4.5-14.5 15 8/411989 

* Assumed total depth is equal to known depth to bottom of screened interval 
The thickness of free product is tabulated in Table 2-3(a) 

#ofT"unes Last Time Free Product 
Status 

Sampled Sampled atlnstaUation 

Active 2 3/20/2003 yes 
Active 2 7/29/2003 no 
Active yes 
Active no 
Active yes 
Active l 712/2003 yes 
Active ves 
Active 2 7129/2003 ves 
Active no 
Active no 
Active NA 
Active 3 712/2003 yes 

Inactive sheen 
Active I 6/26/2003 ves 
Active I 6/26/2003 no 

Inactive sheen 
Active yes 
Active yes 

Active 2 7/29/2003 sheen 

• 
Free Product 

Obse"ed Since 1992 

no 
no 
no 
no 
no 
no 
NA 
no 
no 
no 
NA 
yes 
NA 
yes 
no 
NA 
yes 
yes 
no 
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TABLE 2·3(a) 
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

B45CMW·3A B45CMW·3B 
Product Depth toGW Screened 

Product DepthtoGW Screened 
Date Thickness Date Thickness 

(ft) 
(ft) Interval (ft) (ft) 

(ft) Interval (ft) 

1/1411998 Sheen 5.79 Unk 1/14/1998 Sheen 4.35 Unk 
1/2811998 Sheen 6.18 Unk 112811998 Sheen 4.92 Unk 
2113/1998 Sheen 5.83 Unk 2113/1998 Sheen 4.98 Unk 
2127/1998 Sheen 5.80 Unk 2127/1998 Sheen 4.70 Unk 
3/13/1998 0.01 5.01 Unk 3/13/1998 Sheen 5.00 Unk 
3125/1998 Sheen 5.68 Unk 3125/1998 Sheen 4.67 Unk 
4/9/1998 0.03 5.80 Unk 4/9/1998 Sheen s.oo Unk 

412211998 Sheen 5.84 Unk 412211998 Sheen 5.12 Unk 
5nt1998 Sheen 5.77 Unk 5nt1998 Sheen 4.86 Unk 
S/2111998 Sheen 5.76 Unk 512111998 Sheen 5.00 Unk 
6/5/1998 Sheen 5.82 Unk 6/5/1998 Sheen 4.87 Unk 
6/2411998 Sheen 5.77 Unk 6/2411998 Sheen 4.95 Unk 
7/13/1998 Sheen 5.83 Unk 7/13/1998 Sheen 5.05 Unk 
712211998 Sheen 6.10 Unk 712211998 Sheen 5.19 Unk 
8126/1998 Sheen 6.09 Unk 8/26/1998 Sheen 5.34 Unk 
9/1411998 0.08 6.22 Unk 9/1411998 Sheen 5.37 Unk 
9/2811998 0.05 6.14 Unk 9/2811998 Sheen 5.29 Unk 
1011211998 0.08 6.18 Unk 10/1211998 Sheen 5.31 Unk 
1012211998 Sheen 6.01 Unk 1012211998 Sheen 5.23 Unk 
11/S/1998 Sheen 5.78 Unk 11/5/1998 Sheen 5.10 Unk 

11/1811998 Sheen 6.12 Unk 11/1811998 Sheen 5.34 Unk 
2126/1999 0.06 Unk 
318/1999 0.59 Unk 
3/2411999 0.13 Unk 
411211999 0.13 Unk 
4127/1999 0.07 Unk 
S/611999 0.05 Unk 
512011999 0.08 Unk 
6/11/1999 0.04 Unk 
711411999 0.03 Unk 
7/29/1999 0.01 Unk 
816/1999 0.01 Unk 
8/2011999 O.QJ Unk 
212612001 0.02 7.50 Unk 
3/2212001 0.00 6.67 Unk 
413012001 0.02 6.19 Unk 
5/25/2001 0.02 6.23 Unk 
6/19/2001 0.02 5.58 Unk 
7/1912001 0.00 5.67 Unk 
8/2312001 0.04 6.25 Unk 
9/1712001 0.02 6.31 Unk 
1012312001 0.04 5.75 Unk 
I 111312001 0.02 6.25 Unk 
121412001 O.Q2 5.75 Unk 
111612002 0.02 6.42 Unk 
211412002 0.00 6.19 Unk 
4/912003 0.25 6.02 Unk 
412312003 6.08 Unk 
5/1212003 Sheen Unk 
5/2312003 Sheen Unk 
5JJ012003 Sheen 6.38 Unk 
612312003 0.02 Unk 
612312003 Sheen Unk 
7/1812003 Sheen 5.63 Unk 
8/2612003 Sheen 5.54 Unk 

9/2003 Sheen Unk 
9/1012003 Sheen 5.40 Unk 
101312003 Sheen Unk 

1011012003 Sheen 5.69 Unk 
1012212003 Sheen 5.50 Unk 
1211112003 Sheen 5.63 Unk 
112112004 Sheen 5.77 Unk 
211712004 0.00 6.00 Unk 
211712004 Sheen 6.00 Unk 
3/1212004 Sheen 5.67 Unk 
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TABLE 2-J(a) 
HISTORIC FREE PRODUCf THICKNESSES FOR AREA 1: RUNWAY PROTECflON ZONE 

BOEING TRAer 1, ST. LOUIS, MISSOURI 

Date 

1/14/1998 
1128/1998 
2/13/1998 
2/27/1998 
3113/1998 
3/25/1998 
4/9/1998 
4/2211998 
51711998 
5/21/1998 
6/5/1998 
6/2411998 
7/13/1998 
7122/1998 
8/26/1998 
9/14/1998 
9/28/1998 
10/12/1998 
10/22/1998 
11/5/1998 
11118/1998 
9/24/1999 
10/15/1999 
11112/1999 
1/21/2000 
2/28/2000 
3/31/2000 
2/26/2001 
3/22/2001 
4/30/2001 
512512001 
6/19/2001 
7/19/2001 
8123/2001 
9/17/2001 
10123/2001 
11113/2001 
1214/2001 
1/16/2002 
2114/2002 
4/9/2003 
4/28/2000 
4123/2003 
5/12/2003 
5/23/2003 
5/30/2003 
6123/2003 
6123/2003 
7/18/2203 
8/26/2003 
9/1/2003 
9/10/2003 
10/3/2003 

10/10/2003 
10/2212003 
11/3/2003 
11/3/2003 
11/17/2003 
1211/2003 

12/11/2003 
1/2112004 
2/17/2004 
2/17/2004 
3/12/2004 

Notes: 
ft: Feet 
Unk: Unknown 

MW-Al 
Product 

Depth toGW 
Tblckoess 

(ft) 
(ft) 

Sheen 6.80 
Sheen 7.05 
Sheen 6.14 
Sheen 6.22 
Sheen 6.02 
O.Q3 5.46 

Sheen 5.44 
Sheen 5.65 
0.02 5.62 
0.01 5.56 
0.01 5.69 
0.04 5.75 
0.05 6.06 
0.09 6.42 
0.09 6.45 
0.05 6.49 
0.12 6.67 
0.09 6.85 
0.05 6.80 

Sheen 6.30 
Sheen 6.29 
0.02 
0.06 
0.05 
0.12 
0.06 
0.07 
0.04 7.04 
0.04 4.58 
0.04 6.46 
0.06 5.06 
0.04 6.21 
0.04 5.25 
0.06 6.06 
0.04 6.08 
0.04 5.67 
0.04 5.06 
0.04 5.38 
0.04 5.02 
0.02 5.33 
1.00 5.25 
0.08 
0.33 5.38 
0.25 
0.33 
0.17 6.42 
0.08 
0.10 
0.02 5.50 

Sheen 5.25 
Sheen 
Sheen 5.10 
Sheen 
0.01 5.33 

Sheen 5.58 
Sheen 5.50 
Sheen 5.04 
0.02 5.33 
0.02 
0.02 5.58 
0.02 6.08 
0.02 5.58 
0.04 5.67 
0.04 5.50 

Screened 
Date 

Interval (ft) 

5-15 1114/1998 
5-15 1/28/1998 
5-15 2/13/1998 
5-15 2127/1998 
5-15 3/13/1998 
5-15 3/25/1998 
5-15 4/911998 
5-15 4/22/1998 
5-15 517/1998 
5-15 5/21/1998 
5-15 6/5/1998 
5-15 6/24/1998 
5-15 7/13/1998 
5-15 7/22/1998 
5-15 8/26/1998 
5-15 9/14/1998 
5-15 9/28/1998 
5-15 10/12/1998 
5-15 10/2211998 
5-15 1115/1998 
5-15 11/18/1998 
5-15 4/27/1999 
5-15 5/20/1999 
5-15 10115/1999 
5-15 11/12/1999 
5-15 1/21/2000 
5- 15 3/31/2000 
5-15 2/26/2001 
5-15 3/22/2001 
5-15 4/30/2001 
5-15 5/25/2001 
5-15 6/19/2001 
5-15 7/19/2001 
5-15 8123/2001 
5-15 9/17/2001 
5-15 10123/2001 
5-15 11/13/2001 
5-15 12/4/2001 
5-15 l/16/2002 
5-15 2/14/2002 
5-15 4/9/2003 
5-15 
5-15 
5-15 
5-15 5123/2003 
5-15 
5-15 6/2003 
5-15 
5-15 
5-15 
5-15 9/2003 
5-15 
5-15 10/3/2003 
5-15 
5-15 
5-15 
5-15 11/3/2003 
5-15 11/17/2003 
5-15 12/1/2003 
5-15 12111/2003 
5-15 1/21/2004 
5-15 2/17/2004 
5-15 2/17/2004 
5-15 3/12/2004 

Hi ghlighted depths to GW above top of screened interval 

Page 2 of2 

MW-AJ 
Product 

Depth toGW Screened 
Thickness 

(ft) 
(ft) Interval (ft) 

0.10 5.55 5-15 
0.15 5.70 5-15 
0.06 4.75 5-15 

Sheen 4.38 5-15 
Sheen 4.32 5-15 
Sheen 3.80 5-15 
Sheen 3.84 5-15 
Sheen 6.95 5-15 
Sheen 3.84 5-15 
Sheen 3.89 5-15 
Sheen 4.25 5-15 
Sheen 4.63 5-15 
Sheen 4.73 5-15 
0.01 5.75 5-15 

Sheen 4.91 5-15 
Sheen 4.69 5-15 
Sheen 5.09 5-15 
0.06 5.55 5-15 
0.08 5.46 5-15 

Sheen 4.46 5-15 
Sheen 4.11 5-15 
0.03 5-15 
0.02 5-15 
0.06 5-15 
0.01 5-15 
0.07 5-15 
0.01 5-15 
0.02 6.60 5-15 
0.00 4.42 5-15 
0.00 5.08 5-15 
O.D2 4.60 5-15 
0.02 5.35 5-15 
0.04 6.40 5-15 
0.06 5.21 5-15 
0.02 5.27 5-15 
0.04 4.38 5-15 
0.04 4.75 5-15 
0.04 4.33 5-15 
0.02 4.79 5-15 
0.00 4.58 5-15 
0.00 5.60 5-15 

Sheen 5-15 

Sheen 5-15 

Sheen 5-15 

0.00 5-15 

Sheen 5.25 5-15 
Sheen 5.54 5-15 
Sheen 5-15 
Sheen 5.83 5-15 
Sheen 5.83 5-15 
Sheen 5.56 5-15 
Sheen 5.42 5-15 
Sheen 5.54 5-15 
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Depcll 

SampleiD Date 
(ftllp) 

rrt3-M 811192 16 

PITW3-E 811192 16 

~D 811192 IS 
~D 811192 IS 
140-10012 ll/1194 0-1 
140-11224 11/1194 1-2 
fl<l-_20012 1111194 0-
140-21224 ll/1194 1-2 
~40EI-6 ll/14102 6 
840E2-6 ll/14102 6 
~1-6 ll/14102 6 
B40S2-6 ll/14102 6 
B40WI-6 11114102 6 
B4SCS2-6 ll/14102 6 
114SCS3D-6 11/20102 6 
B45S2-7 ll/18102 7 
B45S2-7 DUP ll/18102 7 
B45S3-7 ll/18102 7 
B45S4-7 ll/18102 7 
J145S6-6 11/18102 6 
B45S7-7 11/18102 7 

2681 10-11 213198 10-11 
S26B12-3 213198 2-3 
S26BI 7-9 213198 7-9 
2682~ 215198 ~ 

~827-8 215198 7-8 
~832-3 213198 2-3 
~839-11 213198 9-11 

Notes: 
All concentrations in ug/kg (micrograms per kilogram) 
< Less than detection limit shown 
Blanks: Not analyzed 
ND: Not dela:tal 
VOC: Volatile organic compound 
TPH: Total petroleum hydrocarbon 
GCIFID: Gas chromatograph/flame ionizatioo dc:u>ctor 
ORO: Oil ruse organic 
ft bags: Feet below ground surface 
Lab qualifiers in Section 1.0 

July 2004 

.u.c- llealue Edlylbemeae 

139000 <SOOO 
ISOOOO <SOOO 
128000 <SOOO 
2S8000 663000 

<19 <10 <10 
<27 <13 <13 
<48 <10 <10 
<2S <10 <10 

< I < I 
< I < I 
< I < I 
< I < I 
< I < I 
<SO < so 
< 2.5 < 2.5 

601 < .5000 
549 < so 
242 < so 

<SO < so 
< so < so 
< 50 < so 

34 
39 

< 13 
73 
17 
24 
17 

• TABLEl-4(R) 
SOU. DATA FOR AREA 1: RUNWAY PROTEC110N ZONE 

BOEiNG TRAer 1, ST. LOUtS, MISSOURI 

XJieDes, DiesdG Gasolble 
ICense.e T...._ 

Tec.l 
Diesel It (C6-C14) 

20000 <1.5000 
7.5000 <1.5000 
26000 <1.5000 

3980000 2970000 
<10 <10 
<13 <13 
<10 <10 
<10 <10 
< I < .5000 < sooo < .5000 
< I < .5000 < sooo < .5000 
< I < .5000 < sooo < .5000 
< I < .5000 < sooo < .5000 
< I < 5000 < sooo < .5000 
<SO < so < .5000 < sooo < .5000 < .5000 
< 2S < 7.5 
3200 360 < .5000 < sooo 186000 < .5000 
2930 263 < .5000 < sooo 163000 < 50110 
15SO 328 < .5000 < .5000 206000 < .5000 
<SO <SO < .5000 < sooo 12000 < .5000 
< so < so < 5000 < sooo < .5000 < .5000 

67 113 < .5000 < sooo 68000 < .5000 
< 6.5 
< 6.4 
< 6.4 
< 6.3 
< 6.5 
< 6.4 
< 6.4 

Page I of2 

• 
11'11 11'11 

~OB Stlldd8nl (GC/FID) (GC/FID) TPH 
Anellic: llariaa ~ 

(C16-C33) SoheM RIP Lew (ORO) 
Fncllae FnctioD 

117000 
49000 
61000 
13000 
ND 43300 212000 19SOO 
ND 43000 24.5000 ISSOO 
ND 3S600 303000 15100 
ND 44800 201000 19200 

< .5000 < .5000 
< sooo < .5000 
< sooo < .5000 
< .5000 < sooo 
< .5000 < .5000 
< .5000 < .5000 

< 4000 <SOO 
< sooo < .5000 
< .5000 < .5000 
< .5000 < .5000 
< .5000 < .5000 
< .5000 < .5000 
< .5000 < .5000 

< 6400 89000 15000 
< 6200 210000 22000 

7600 120000 18000 
8600 170000 20000 

< 6400 83000 16000 
8100 220000 22000 
8700 110000 12000 
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Sample ID Date 

Depdl 
(ftbp) 

J'fri3·M 811192 16 
Pfm-E 811191 16 
Prft3-D 811192 IS 

ITif4.D 811192 IS 
IC0-10011 1111194 0.1 
140-llll-4 1111194 1-1 
IC0-10012 1111194 0·1 
46-21224 11/1194 1-2 

840EI-6 IIIIW2 6 
840£1-6 IIIIW2 6 
84051-6 11114102 6 
84052·6 IIIIW2 6 
840WI·6 IIIIW2 6 
B4SCS2-6 IIIIW2 6 
MSCS3D-6 11/20102 6 
84552·7 11/18102 7 
845S2-7DUP 11118102 7 
84553-7 11118102 7 
84554-7 11118102 7 
84556-6 11118102 6 
84557-7 11118102 7 
S2681 10.11 113198 10.11 
S1681 2·3 :zt3l98 2·3 
1681 7-9 113198 7-9 

Sl6823-4 215198 3-4 
~2682 7-8 215198 7-8 
~1683 2·3 :zt3l98 2·3 
~1683 9-11 113198 9·11 

NOICSc 
All eoncencrations in uglkg (micrograms per kilogram) 
< Less lhan deteclion lilliit shown 
Blanks: Not amlyzal 
NO: Not dela:trd 
VOC: Volatile organic compound 
11'H: Tolal petroleum bydrot:arboa 
GCIFID: Gas c:hromalognphlf ionization t1cu:ctor 
ORO: Oil nnge organic 
ft bop: Feel below pouad surface 
Lab qualifiers iD Section 1.0 

July 2004 

Lad Memory 

34100 16 
30500 490 
27700 143 
17400 404 

8100 < 30 
7400 40 
11000 < 30 
10000 40 
7400 <30 
ISOOO 30 
10000 <30 

Selalllua 

<3090 
<3090 
<3090 
<3090 

2SOO 
1100 
1800 
1600 

<640 
1700 
1400 

• TABLE 2-4(R) 
SOD.. DATA FOR AREA 1: RUNWAYPROTEC110N ZONE 

BOEING TRACT I, ST. LOUIS, MISSOURI 

Alllml-.lll AlldJDoay llerylliiUia c.Jchua Ceball Cepper .... 

17300000 4350 1340 S-410000 11000 ISSOO 14700000 
18000000 4110 1370 3370000 10400 16100 13600000 
17100000 3540 <1100 3970000 11600 11800 13700000 
21900000 3920 1310 3540000 65-40 14000 25300000 

Page 2of2 

• 
MapeslmD Mupaese Nkbl l'ulassmm Sodlul VllllllCIIIIIII ZiDI: 

1970000 949000 13600 858000 519000 41000 41000 

3140000 1280000 18700 742000 497000 40700 46SOO 

27SOOOO 2580000 21400 657000 431000 32SOO 36600 

3240000 S-46000 18600 929000 453000 40100 4-4100 
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December 2003 

• 
TABLE l-5(•) 

COMPARISON OF AVERAGE AND MAXIMUM SOO.CONCI!NTRA110NS IN AREA 1: RUNWAY PROTEC110N ZONE TO BACKGROUND LEVELS 
BOEING TRACT I, ST. LOUIS, MISSOURI 

c--ttlltlall I .. l..eftl 
COCa* s.!!. .. ,.,_, A_..., ~ ............. A_..., ~-(~ <-'lb) (lllflb) 

~ 
Acetone II 6 25 73 NA NA NA 
8cazeDc 21 7 32,196 258.000 NA NA NA 
~benzene 21 I 32,0S6 663,000 NA NA NA 
olucne 21 8 195,660 3,980,000 NA NA NA 

Dcylcnes, TOial 23 5 130,160 2,970,000 NA NA NA 
rn'H 
~_ieselll I • ORO 12 0 2,SOO 2,SOO NA NA NA 
~1112-0RO 12 0 2,SOO 2,SOO NA NA NA 
~ne _{C6-CI4) • GRO 12 5 91,429 206,000 NA NA NA 
Kerosene • ORO 12 0 2,SOO 2,SOO NA NA NA 
~OIOf Oil (CI6-C33) ·ORO 12 0 2.SOO 2,SOO NA NA NA 
5toddanl solvent • ORO I 0 2,SOO 2,SOO NA NA NA 
IJl'H (GCJFIO) High Fractioo • ORO I 0 2,000 2,000 NA NA NA 
TPH (GCIFID) Low Fraction • GRO 7 0 2SO 2SO . NA NA NA 
Jl'H (ORO)· ORO 4 4 60,000 117,000 NA NA NA 
Su..-ry ofTPH Masuremeucs 
TI'!!_.QRO I 19 I 5 I 57,836 I 206,000 I NA I NA I NA 
ll'H·ORO I 38 I 0 I 2,487 I 2,SOO I NA I NA I NA 
ll'H.ORO I 16 I 4 I 16,875 I 117,000 NA NA I NA 
Metals 
!Aluminum 4 4 18.600,000 21,900,000 41,000,000 Not Exceed Not Exceed 
~limon_}' 4 4 4,005 4,350 520 Exceed Exceed 
!Arsenic II 8 19,018 44,800 9,200 Exceed Exceed 
!Barium II II 240,2SO 303,000 725,000 Not Exceed Not Exceed 
~Ilium 4 3 1,155 1,370 800 Exceed Exceed 
Calcium 4 4 4,075,000 5,420,000 3,300,000 Exceed Exceed 
Promium II II 17,936 22,000 58,000 Not Exceed Not Exceed 

obalt 4 4 9,885 11,600 10,000 Not Exceed Exceed 
tq,pe,- 4 4 14,600 16,100 13,000 Exceed Exceed 
lrou 4 4 24,325,000 25,300,000 21,000,000 Exceed Exceed 
Lead II II 17,145 34,100 21,800 Not Exceed Exceed 
~ium 4 4 3,025,000 3,240,000 2.600,000 Exceed Exceed 

4 4 1.338,750 2,580,000 740,000 Exceed Exceed 
Men:my II 7 121 490 39 Exceed Exceed 
Niclrd 4 4 23,075 28,700 14,000 Exceed Exceed 
~um 4 4 796.SOO 929,000 14,000,000 Not Exceed Not Exceed 
~leuium II 6 1,518 2.SOO 260 Exceed Exceed 
5f>dium 4 4 475,000 519,000 5,300,000 Not Exceed Not Exceed 
Vanadium 4 4 38,575 38,575 69,000 Not Exceed Not Exceed 

J 

' 

Zinc 4 4 42,300 46,SOO 49,000 Not Exceed Not Exceed_ 
Notac 

uglka: ruicrognms per kilogram 
ll'H: Total petroleum bydrocalboo 
ORO: Diesel nmgc organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
GCJFIO: Gas cbromalogl2pblflame iooization detector 

• 
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• 
TABLE 2.-S(b) 

SUMMARY INFORMATION FOR CONSTITIJENTS OF CONCERN (C0Cs) IN SOILS FOR AREA 1: RUNWAY PROTECTION ZONE 
BOEING TRACT 1, ST. LOUIS, MISSOURI 

tor 
COCs I of Detects 

Samples 

Ornaics 
~cetone 
~enzene 
!Ethyl benzene 
[foluene 
Xylenes, TOial 
TPH 
Diesel# I - DRO 
Diesel# 2 - DRO 
Gasoline (C6-CI4)- GRO 
Kerosene-ORO 
MillorOil (CI6-C33)- ORO 
Stoddard solvent - DRO 
TPH (GCIFID) High Fraction - DRO 
TPH (GCIFID) Low Fraction - DRO 
~H (ORO)- ORO 

of TPH Measurements 
hl'H-GRO 
ifPH-DRO 
ifPH-ORO 
!Metals 
f'\ntimony 
Arsenic 
~eryllium 
Cobalt 
Copper 
Manganese 
Merauy 
Nickel 
Selenium 
Notesc 
ugfkg: micrograms per kilogram 
TPH: TOial petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
ND: Not detected 
N/A: Not applicable 

II 
21 
21 
21 
23 

12 
12 
12 
12 
12 
I 
I 
7 
4 

I 19 I 
I 38 
I 16 j_ 

4 
II 
4 
4 
4 
4 
II 
4 
II 

GCIFID: Gas chromatograph/flame ionization detector 
Max. Detected: Maximum of only detected concentratons 

6 
7 
I 
8 
5 

0 
0 
5 
0 
0 
0 
0 
0 
4 

5 
0 
4 

4 
8 
3 
4 
4 
4 
7 
4 
6 

Ratio MaL 
Detected to Mas. Detected 

A ver1ll9l CoDe. (112/b) 

3.0 73 
8.0 258,000 
20.7 663,000 
20.3 3,980,000 
22.8 2,970,000 

N/A ND 
NIA ND 
2.3 206,000 
N/A ND 
N/A ND 
NIA ND 
NIA ND 
N/A ND 
2.0 117,000 

I 3.6 I 206,000 

I N/A ND 

I 6.9 117,000 

I. I 4,350 
2.4 44,800 
1.2 1,370 
1.2 11,600 
1.1 16,100 
1.9 2,580,000 
4.0 490 
1.2 28,700 
1.6 2.500 

Maximum: Maximum of detected concentratons and 112 detection limits for non-detected constituents 

Coaceatration 
Avenge MaDmam Bac:kgrouad 
(aeJb) (qflka) (112flk£) 

25 73 NA 
32,196 258,000 NA 
32,056 663,000 NA 
195,660 3,980,000 NA 
130,160 2,970,000 NA 

2,500 2,500 NA 
2,500 2,500 NA 

91,429 206,000 NA 
2,500 2,500 NA 
2,500 2,500 NA 
2,500 2,500 NA 
2,000 2,000 NA 
250 250 NA 

60,000 117,000 NA 

I 57,836 I 206,000 I NA 
2,487 I 2,500 NA 
16,875 I 117,000 I NA 

4,005 4,350 520 
19,018 44,800 9,200 
1,155 1,370 800 
9,885 11,600 10,000 
14,600 16,100 13,000 

1,338,750 2,580,000 740,000 
121 490 39 

23,075 28,700 14,000 
1,518 2,500 260 

• 
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• 
SalllflleiD Dale 

B40EIW 14-Nov.()2 

B40EIW 14-Nov.()2 

~E2W 14-Nov-()2 

B40E2W 14-Nov-()2 

B40SIW 14-Nov.()2 
B40SIW 14-Nov.()2 
B40S2W 14-Nov.()2 
B40S2W 14-Nov.()2 
B40WIW 14-Nov.()2 
B40WIW 14-Nov.()2 

B4SCMW-3AW 02-Ju1.()3 

B4SCMW-3AW 02-Jul-()3. 
B4SCMW-3BW 26-Jun-03 
B4SCMW-3BW 26-Jun.()J 
B4SCSIDW IS-Nov.()2 
B4SCSIDW IS-Nov.()2 

~4SCS2W 14-Nov.()2 

~4SCS2W 14-Nov.()2 

~4SCS30W 20-Nov.()2 

~4SCS3DW 20-Nov.()2 
~4SSIOW 18-Nov.()2 
~4SSIDW 18-Nov.()2 

~45S2W 18-Nov.()2 
~4SS2W 18-Nov.()2 

~4SS3W 18-Nov.()2 

~45S3W 18-Nov.()2 

~4SS4W 18-Nov.()2 

~45S4W 18-Nov.()2 

~4SS4WDUP 18-Nov.()2 

"'45S4WDUP 18-Nov-()2 

~SSSDW 19-Nov.()2 

"'45SSDW 19-Nov-()2 

B4SS6W 18-Nov.()2 

B4SS6W 18-Nov.()2 

84SS7W 19-Nov-()2 

B4SS7W 19-Nov-()2 

M\!-AISW 02-Jui.()J 

MW-AISW 02-Jul.()3 
MW-A17W 26-Jun.()J 

MW-A17W 26-Jun-03 
MW-A18W 26-Jun.()J 
MW-AI8W 26-Jun-03 
MW-A18W 29-Jui.()J 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION WNE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

16 FtooiOI 1,2,3-T.......,. 1.1.4-T.......,. A .... 
Group (CIO.OZ) - - A- A ..... 

Dlsoalwd 

TPH 
VOCs < I 

TPH 
VOCs < I 

TPH 
VOCs < I 
TPH 

VOCs < I 
TPH 

VOCs < I 

TPH < 100 
VOCs 3.4 1.7 <SO 
TPH < 100 

VOCs < I < I < so 
TPH 

VOCs 

TPH 
VOCs 

TPH 
VOCs 
TPH 

VOCs 

TPH 
VOCs 

TPH 
VOCs 
TPH 

VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH < 100 
VOCs < 10 < 10 <500 
TPH < 100 

VOCs < I < I 60 
TPH < 100 

VOCs < I < I <SO 
VOCs < s <20 

Page I of8 

• 
..... .. -. ..... -

< I 

< I 

< I 

< I 

< I 

< I 

< I 

< s 

< s 

< o.s 

< s 

29.4 

23.5 

< s 

< s 

< s 

< s 

6.7 

34 

< I 

< I 
< s 

The RAM Group 



• 

December 2003 

TABL. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

.. FueiOI 1,1,3-T~ l.z,t-T-,t AII'IOIIIc, 
SulpleiD Dace Group (CIO.C.U) - - A- AI'SOIIIc _..,.. 

MW-AJW 07-May~J 

MW-AJW 07-May~J 

MW-AIW 26-lul~l 

MW-AJW 26-lul~l 

MW-AJW 02-lul~3 

MW-AIW 02-lul~ 

MW-A22W 01-Nov-02 

MW-A22W Ot-Nov~2 

MW-A22W 20-Mar~ 

MW-A22W 20-Mar~l 

MW-A23W 02-Jul~3 

MW-A23W 02-lu1~3 

MW-A23W 29-Jul~ 

IMW-A27W 01-Nov~ 

~:A27W Ol-Nov~2 

IMW-A27W 29-Jul~ 

IMW-A3W 26-lun~ 

IMW-A3W 26-Jun~l 

Notesc 

All c:oncemrations in ugiL (miaogmns per lirer) 
< Less than detection limit shown 
NO: Non-<letecl 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocarbon 

Metals 
Metals, Dissolwd 

Metals 
Metals, Dissolwd 

TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs - VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 

GCIFID: Gas chromatographlfame ionization detector 
Lab qualifiCrS in Section 1.0 

44 
20 

Sl 

27 

<SOO 

< 100 

< 100 

< 5 <20 
< 100 

< 5 < 20 
< 100 

< I < I < 50 
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• 
....- -· -_..,.. 

680 
470 

740 
490 

< o.s 

2 

1.4 I 

28 
29 

< 0.5 

< 5 

< I I 
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• 
SampleiD Daile 

~<COEIW 14-Nov-02 

~1W 14-Nov-02 

840E2W 14-Nov-02 

840E2W 14-Nov-02 

B<COSIW 14-Nov-02 

B40SIW 14-Nov-02 

B<COS2W 14-Nov-02 

840S2W 14-Nov-02 

840WIW 14-Nov-02 

~<COWIW 14-Nov-02 

845CMW-3AW 02-Jui.()J 

B45CMW-3AW 02-Jui.()J 

B45CMW-3BW 26-Jun-03 
B45CMW-3BW 26-Jun-00 
B4SCSIDW IS-Nov-02 

B4SCSIDW IS-Nov-02 

B4SCS2W 14-Nov-02 
B4SCS2W 14-Nov-02 

B4SCS3DW 20-Nov-02 
B4SCS3DW 20-Nov-02 
B45SIDW 18-Nov-02 

B45SIDW 18-Nov-02 

IB45S2W 18-Nov-02 

B45S2W 18-Nov-02 

B45S3W 18-Nov-02 
B45S3W 18-Nov-02 

B45S4W 18-Nov-02 

IB45S4W 18-Nov-02 

IB4SS4W DUP 18-Nov-02 

IB4SS4WDUP 18-Nov-02 

IB4SSSDW 19-Nov-02 

84SSSDW 19-Nov-02 

i84SS6W 18-Nov-02 

i84SS6W 18-Nov-02 

~S7W 19-Nov-02 

IB4SS7W 19-Nov-02 
~-AISW 02-Jui.()J 

~-AISW 02-Jul-03 

~-A17W 26-Jun-03 
~-A17W 26-Jun-03 
~-A18W 26-Jun-03 
~-AI8W 26-J~m-03 

MW-AI8W 29,Ju1.()3 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

o.ru. .... ...... «C7 
~ GrHp a.-• Olooolwd 

Dlaolll Dlaolll 
06) 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 100 

VOCs < I 

TPH < 100 

VOCs < I 

TPH < 1000 < 1000 

VOCs < s 
TPH < 1000 < 1000 

VOCs < s 
TPH 

VOCs < o.s 
TPH < 1000 < 1000 

VOCs < 5 

TPH < 1000 < 1000 
VOCs < 5 

TPH < 1000 < 1000 

VOCs < s 
TPH < 1000 < 1000 

VOCs < s 
TPH < 1000 "< 1000 

VOCs < s 
TPH < 1000 < 1000 

VOCs < s 
TPH < 1000 < 1000 
VOCs < s 
TPH < 1000 < 1000 
VOCs < s 
TPH < 100 

VOCs < 10 

TPH < 100 
VOCs < I 
TPH < 100 
VOCs < I 
VOCs < s 

Page 3 of8 

• 
Guall-.1<:6 H,........Fioolol ,_. 

Cl4) ICIJ.C33) -
< I 

< I 

< I 

< I 

< I 

< 100 
< I 

< 100 

< I 

< 1000 

< 1000 

< 1000 

15310 

2760 

< 1000 

< 1000 

< 1000 

< 1000 

41410 

< 100 
14 I 

< 100 

< I 

< 100 

< I 
< s 
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• 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.WUIS, MISSOURI 

s.mp~em Da~ 

r.tw-AIW 07-May-(11 

~-AIW 07-May-01 

MW-AIW 26-Jul-01 

MW-AIW 26-Jul-01 
MW-AIW 02-Jul-03 

MW-AIW 02-Jul-03 

MW-Al2W 01-Nov-02 

MW-Al2W 01-Nov-02 

MW-Al2W · 20-Mar-03 

MW-A22W 20-Mar-03 

~-A23W 02-Jul-03 

~-A23W 02-Jul-03 

~-A23W 29-Jul-03 

r.tw-A27W 01-Nov-02 

~-Al7W 01-Nov-02 

~W-Al7W 29-Jul-(13 

Mw-A3W 26-Jwt-03 
MW-A3W 26-J~m-03 

NOleS: 

All c:oncenlnltions in ugll.. (micrograms per liter) 

< Less than detection limit shown 
NO: Non-detea 

Blank: Nor analyzed 

VOC: Volatile orsanic compound 

TPH: Toral petrOleum hydrocarbon 

Gnllp 

MeWs 

MeWs. Diuohed 

MeWs 

MeWs. Dissol-t 
TPH 

VOCs 

TPH 

VOCs 

TPH 
VOCs 

TPH 
VOCs 
VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

GCIFID: Gas chromatographltlamc ionization dctcctor 

Lab qualifiers in Section 1.0 

a.-- a.-.... 
Diesel II -I% - IC7 

Ed~,-
lllooalwd 06) 

16 
2.6 

21 

2.4 
<SOO 

I 

< 100 

2.8 

< o.s 
< 100 

0.64 

< s 
< 100 

< 0.5 

< s 
< 100 

< I 
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• 
........ a. HJ'I....acfluld .__. 

Cl4) (CIJ.OJ) .,._ 

<SOO 

< 100 

< 100 

26 
< 100 

< s 
< 100 

s.s 

The RAM Group 



• 
SaaopleiD Date 

B40EIW 14-Nov-(12 
840EIW 14-Nov-(12 
B-40E2W 14-Nov~l 

~40E2W 14-Nov~l 

~40SIW 14-Nov-(12 

B40SIW 14-Nov~l 

840S2W 14-Nov~l 

B40S2W 14-Nov~l 

840WIW 14-Nov~l 

840WIW 14-Nov~l 

845CMW-3AW 02-Jul~3 

B45CMW-3AW 02-Jul~3 

IB45CMW-3BW 26-JID1~3 

~45CMW-3BW 26-JID1~3 

~SCSI OW IS-Nov~2 

IB4SCSIDW IS-Nov~2 

IB4SCS2W 14-Nov~l 

~4SCS2W 14-Nov~l 

~4SCS3DW 20-Nov~2 

IB4SCS3DW 20-Nov~l 

IB4SSIDW 18-Nov-(12 
~4SSIDW 18-Nov~l 

B4SS2W 18-Nov-(12 
B4SS2W 18-Nov~l 

84SS3W 18-Nov~l 

84SS3W 18-Nov~l 

84SS4W 18-Nov-(12 
84SS4W 18-Nov-(12 
84SS4WDUP 18-Nov~l 

84SS4WDUP 18-Nov-(12 
84SSSDW 19-Nov~l 

!J_4SSSDW 19-Nov~l 

IB4SS6W 18-Nov~l 

IB4SS6W 18-Nov-(12 

""'SS7W 19-Nov-(12 

184SS7W 19-Nov~l 

MW-AISW 02-Jul~3 

MW-AISW 02-Jul~ 

~W-AI7W 26-JID1~3 

MW-A17W 26-JID1~3 

MW-AIBW -26-Jun~3 

MW-A18W 26-JID1~3 
MW-AI8W 29-Jul~ 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECfiON ZONE 

BOEING TRACf 1, ST.LOUIS, MISSOURI 

Group K-ca. ....... M<IIIJI tnt_, MIMn!Spiltlo Mloc_TPII 
~ 

Cl61 
lad - - (C7..C14) CCII-C401 

TPH < 1000 
VOCs 
TPH < 1000 
VOCs 

TPH < 1000 
VOCs 
TPH < 1000 

VOCs 

TPH < 1000 
VOCs 

TPH < 100 < 100 9SOO 
VOCs < s 
TPH < 100 < 100 1400 

VOCs < I 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 1000 

VOCs < s 
TPH < 100 < 100 810 

VOCs <10 
TPH < 100 < 100 160 
VOCs < I 
TPH < 100 < 100 J3J4 210 

VOCs < I 
VOCs < 10 

Page5 of8 

• 
-01 Na.,.._ .. ... ,t_ 
CCI6-03) 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 100 
< s < I 

< 100 
S.3 < I 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

' 
< 1000 

< 1000 
• 

< 1000 

< 1000 I 

I 

< 1000 

_' 

< 100 
< so < 10 

< 100 
< s < I 

< 100 
< s < I 

< 10 < s 

The RAM Group 



• TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

SuapleiD Date 

MW-AIW 07-May~l 

MW-AIW 07-May~l 

MW-AIW 26-Jul~l 

~_-AIW 26-Jul~l 

~-AIW 02-Jul-03 

~-AIW 02-Jul-03 

~-A22W OI-Nov~2 

~W-A22W OI-Nov~2 

MW-A22W 20-Mar~3 

~-A22W 20-Mar~3 

MW-A23W 02-Ju1~3 

MW-A23W 02-Jul~3 

MW-A23W 29-Jul~3 

MW-A27W 01-Nov~ 

MW-A27W OI-Nov~2 

MW-A27W 29-Jul~3 

MW-AJW 26-Jun~3 

MW-AJW 26-Jun~3 

N<*Sc 

All c:ona:ntrlllions in ug/L (micrograms per lirer) 

< Less dum deleclion limit shown 

NO: Non-dclect 

Blank: Nol analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocmbon 

Group 

Metals 
Me181s. Dissoloed 

MeWs 

MeWs. Dissoloed 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

GCJFID: Gas c:hromatozraphlflame ionization deta:tor 

Lab qualiflcn in Section 1.0 

December 2003 

"--CC9 Lad 
Lad, MdltJ!tert-IMIIJI ~Splrils Mloc....TPII 

KmRao Cl6) - - (C7.CJ4) CCI~) 

IS 

< s 
14 

9.4 

<SOO <SOO 19000 
II 

< 100 < 100 840 
< s 

< s 
< 100 < 100 3900 

< s 
< 10 

< 100 < 100 1300 

< s 
< 10 

<. 100 < 100 9SOO 

5.1 
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• 
MolorOI 

Na ......... .....,. ...... 
(CI6-C33) 

<SOO 

< 100 

< 100 

I 

< 10 8.1 ' 

< 100 

< 10 < s 
< 100 I 

< s < I 

The RAM Group 



• 
Samplem Date 

~EIW 14-Nov-02 
IB40EIW 14-Nov-02 
IB40E2W 14-Nov-02 
IB40E2W 14-Nov-02 
IB40SIW 14-Nov-02 
a40Siw 14-Nov-02 
840S2W 14-Nov-02 
840S2W 14-Nov-02 
B40WIW 14-Nov-02 
IB40WIW 14-Nov-02 
ia4SCMW-3AW 02-Jul-03 
IB4SCMW-3AW 02-Jul-03 
[84SCMW-3BW 26-Jun-03 
IB4SCMW-3BW 26-Jun-03 
[84SCSIDW IS-Nov-02 
IB4SCSIDW IS-Nov-02 
IB4SCS2W 14-Nov-02 
IB4SCS2W 14-Nov-02 
IB4SCS3DW 20-Nov-02 
i84SCS3DW 20-Nov-02 
IB4SSIDW 18-Nov-02 
IB4SSIDW 18-Nov-02 
[84SS2W 18-Nov-02 
IB4SS2W 18-Nov-02 
IB4SS3W 18-Nov-02 
IB4SS3W 18-Nov-02 
84SS4W 18-Nov-02 
ia4SS4W 18-Nov-02 
IB4SS4WDUP 18-Nov-02 
184SS4WDUP 18-Nov-02 
IB4SSSDW 19-Nov-02 
184sssow 19-Nov-02 
~SS6W 18-Nov-02 
i84SS6W 18-Nov-02 
i84SS7W 19-Nov-02 
~SS7W 19-Nov-02 
~-AISW 02-Jul-03 
IMW-AISW 02-Jul-03 
~W-AI7W 26-Jun-03 
Mw-AI7W 26-Jun-03 
IMW-AI8W 26-Jun-03 
IMW-AI8W 26-Jun-03 
IMW-AI8W 29-Jul-03 

December 2003 

TAB. 
GROUNDWATERDATAFORAREAI:RUNWAYPRO~ONZONE 

BOEING TRACT 1, ST.WUIS, MISSOURI 

..... ,. -c...., 
...........,. .... _,. .... .......,. T-- - - - -

TPH < 1000 
VOCs < I < I < I < I < I 
TPH < 1000 
VOCs < I < I < I < I < I 
TPH < 1000 
VOCs < I < I < I < I < I 
TPH < 1000 
VOCs < I < I < I < I < I 
TPH < 1000 
VOCs < I < I < I < I < I 
TPH 
VOCs < I I 1.1 < I < s 
TPH 
VOCs < I < I < I < I < s 
TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs < s 
TPH 

VOCs < s 
TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs 54.8 
TPH < 1000 
VOCs 18.6 
TPH < 1000 

VOCs < s 
TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs 10.1 
TPH 
VOCs 12 < 10 < 10 < 10 <SO 
TPH 
VOCs < I < I < I < I < s 
TPH 
VOCs < I < I < I < I < s 
VOCs < s < s < s <S < s 
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• 
11'11 11'11 x,..._ 

(GC/f10) (GCIF10) ....,_ .... , ...... T-
1.1 

< I 

< I 

< I 

< I 
220 

< I <l.S 

160 
< I < 3 

< s 

< s 
< 100 < 100 

< l.S 

< s 

< s 

< s 

< s 

< s 

< s 

< s 

8.4 
610 

< 10 < 30 
< 100 

< I < 3 
< 100 

< I < 3 
< s 

The RAM Group 



• TAB. 

December 2003 

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 
BOEING TRACT 1, ST.LOUIS, MISSOURI 

SaaapleiD Date 

MW·AIW 07-May~l 

""W-AIW 07-May~l 

~-AIW 26-Jul~l 

~-AIW 26-Jul~l 

~-AIW 02-Jui.()J 

~-AIW 02-lul~3 

Mw-A22W 01-Nov~2 

t.f\Y'·A22W 01-Nov~2 

~-A22W 20-Mar~3 

r.tw-A22W 20-Mar~3 

~-A23W 02-lul~3 

r.tw-A23W 02-Jul~3 

MW-A23W 29-Jul~3 

,.,.W-A27W 01-Nov~2 

~-A27W 01-Nov~ 

MW-A27W 29-Jui.()J 

MW-A3W 26-JIDJ~3 

MW-A3W 26-J~3 

Nora: 

All concenlnllions in urfl. (miaopams per liter) 
< Less than detection limit shown 
NO: Non.<Jetcct 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocariJon 

GIOIIp 

Mclals 

Melals. Dissolved 

Mclals 
Melals. Dissolved 

11'H 
VOCs 

TPH 
VOCs 
TPH 
VOCs 
TPH 

VOCs 
. VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

GCIFID: Gas chromatograph/flame ionization detector 
Lab qualifiers in Section 1.0 

_ _,. ..........,. ~..........,. 
_,. - T ...... - -- - --

< s 

< s 

< s 

< s 
31 < s 12 <S < s 

< s 
< s < s < s <S < s 

7.8 S.4 S.l 2.3 < s 
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• 
TPit TPit x,-. 

CGCII"'DI CGCIFIDI T_. 
lllpfradloo lAw F.-

1900 
2.1 

1700 
II 

190 
< I.S 

3400 
2.6 

< s 
< 100 i 

< l.S 
< s 

3800 
< I < 3 
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• 

December 2003 

• 
TABLEl-7(a) 

COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 1: RUNWAY PROTECTION ZONE TO MAXIMUM 
CONTAMINANT LEVEL (MO.) OR EQUIVALENT 

COCs 

Oroolcs 
1,2,3-Trirrelhylbcnune 
1,2,4-Trirrelhylbcnzcne 

!Acetone 
Benzene 
!Elhvlbcnzene 
Isopropyl benzene 
Melhvlten-butvl ether 
~aphthalene 
ln -Butylbcnzene 

-Proovlbcnzcne 
1>-lsopropyltoluene 
isec-Butylbcnzcne 
h"oluene 
en-Butylbcnzcne 

'frichloroelhene 
X vlenes, Total 
TPH 
#6 Fuel Oil (C IO.C32)- ORO 
Diesellll - ORO 
Diesel 112 - ORO 
Diesel (C7.C26) - ORO 
:;asoline (C6.CI4) - GRO 
Hydraulic Auid (C 12.C33) -ORO 
~rosene - ORO 
~rosene (C9.CI6) - ORO 
Mineral Spirits (C7.C I4) - ORO 
Mise TPH (CIO.C40) --ORO 
Motor Oil (CI6-C33) - ORO 
Stoddard Solvent - ORO 

PH (GC/FID) High Fraction - ORO 
ll'H (GCIFID) Low Fraction - GRO 
Sunmary or TPH Measuremeots 

PH-GRO 
PH-ORO 
PH-ORO 
otal Metals 

Ar.enic 
Barium 
rhromium 
l..ead 

Notes. 
ug/1..: micrograms per liter 
TPH: Tout petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 

I of Samples 

6 
14 
9 
30 
30 
14 
2S 
14 
14 
14 
14 
14 
30 
14 
14 
22 

10 
15 
15 
10 
10 
10 
IS 
10 
10 
10 
2S 
IS 
I 

12 

I 22 
I 91 
I ss 

2 
2 
2 
2 

GCIFID: Gas chromatographltlame ionization dc1ec1or 

I 
I 
I 

BOEING TRACT 1, ST. WUIS, MISSOURI 

Cooceotratloo 
tofDekds Avmq;e MaxinauD 

(~) I .mi. I 

I 1.7 s 
I 1.2 s 
I 48.9 2SO 
8 6.1 34 
3 1.6 5 
3 3.9 26 
2 3.1 II 
I 4.1 25 
I 1.7 8.1 
2 4.3 31 
2 1.6 S.4 
3 2.3 12 
3 s.s S4 .8 
I 1.4 s 
I 1.3 s 
4 3.2 15 

0 70 250 
0 500 500 
0 500 500 
0 70 2SO 
3 6;298 41,410 
0 70 2SO 
0 soo 500 
0 70 2SO 
0 70 250 
9 4,6S2 1.9,000 
0 328 soo 
0 soo soo 
0 so so 
8 I,OIS 3,800 

II I 3,416 T 41,410 
0 I 3S3 I soo 
9 I 1,020 I 19,000 

2 47.5 Sl 
2 710 740 
2 18.5 2l 
2 14.5 IS 

I to MU.or-ECrulvalent 

MU. or Equlvaleot 
IMfLl 

Avel"lll:" Maximum 

NA NA NA 

2.59 Not Exceed Ex =<I 
121 Not Exceed Ex =<I 
s Exceed Ex =<I 

700 Not Ex=<! Not Exceed 
4,000 Not Ex=<! Not Ex=<! 

146 Not Ex=<! Not Ex=<! 
100 Not Ex=<! Not Ex=<! 
48.6 Not Ex=<! Not Ex=<! 
S.3 Not Ex=<! Exceed 
107 Not Ex=<! Not Ex=<! 
48.6 Not Exceed Not Ex=<! 
1,000 Not Ex=<! Not Ex=<! 
48.6 Not Exceed Not Exceed 

s Not Ex=<! Not Exceed 
10.000 Not Ex=<! Not Ex=<! 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

I NA I NA I NA 

I NA I NA J NA 
I NA I NA I NA 

10 Exceed Exceed 
2,000 Not Ex=<! Not Ex=<! 
100 Not Exceed Not Exceed 
IS Not Exceed Not Exceed 

• 

I 

I 
I 
I 
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TABLE 2-7(b) 
SUMMARY INFORMATION FOR CONSTITUENTS OF CONCERN (COCs) IN GROUNDWATER FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT l, ST. LOUIS, MISSOURI 

#of 
COCs #of Detects 

Samples 

Organics . 
1,2,3-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Acetone 
Benzene 
n-Propylbenz.ene 
TPH 
1#6 Fuel Oil (Cl0-C32) - ORO 
Diesel #I - ORO 
Diesel #2 · DRO 
Diesel (C7..C26) - ORO 
Gasoline (C6-Cl4) - GRO 

! Hydraulic Auid (C12-C33) - ORO 
Kerosene - ORO 
Kerosene (C9-CI6) - ORO 
Mineral Spirits (C7-C 14) - ORO 
Mise TPH (CIO..C40) - ORO 
Motor Oil (C l6-C33) - ORO 
Stoddard Solvent - DRO 
[fPH (GCIFID) High Fraction - ORO 
ri'PH (GCIFID) Low Fraction - GRO 
Summary of TPH Measurements 
[l>H..<JRO 
TPH-DRO 
'Jl>_H-ORO 

Metals 
Arsenic 

Notes. 
ug/L: micrograms per liter 
TPH: Totll petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
ND: Not detected 
N/A: Not applicable 

6 
14 
9 
30 
14 

10 
15 
15 
10 
10 
10 
15 
10 
10 
10 
25 
15 
l 

12 

22 
91 
55 

2 

GCIFID: Gas chromatograph/flame ionization detector 
Max. Detected: Maximum of only detected concentratons 

. I 

I 
I 
8 
2 

0 
0 
0 
0 
3 
0 
0 
0 
0 
9 
0 
0 
0 
8 

II 
0 
0 

2 

Ratio Max. 
Detected to Max. Detected 

A vera~te Cone. (U2/L) 

2.0 3.4 
1.4 1.7 
1.2 60 
5.6 34 
7.2 31 

N/A NO 
NIA NO 
NIA NO 
NIA NO 
6.6 41,410 
N/A NO 
NIA NO 
NIA NO 
NIA NO 
4.1 19,000 
NIA NO 
NIA NO 
NIA NO 
3.7 3,800 

12.1 4l ,•HO 
NIA NO 
NIA NO 

l.l I 51 

Maximum: Maximum of detected concentratons and 112 detection limits for non-detected constituents 

Concentration 
Average Maximum MCL or Equivalen 
(u£/L) (u£/L) (u£/L) 

1.7 5 NA 
1.2 5 2.59 

48.9 25_0 121 
6.1 34 5 
4.3 31 5.27 ' 

70 250 NA 
500 500 NA 
500 500 NA 
70 250 NA 

6,298 41,410 NA 
70 250 NA 

500 500 NA 
70 250 NA 
70 250 NA 

4,652 19,000 NA 
328 500 NA 
500 500 NA 
50 50 NA 

1,015 3,800 NA 

3,416 41,410 NA 
353 500 NA 

1,020 500 NA 

47.5 51 I 10 

• 

! 
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• 
Well 

MW-Al 

MW-Al 

MW·A3 

• 
~W-A18 

~-All 
B4!CMW-3A 

• 
July 2004 

TABLE l-8(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECfiON ZONE 

BOEING TRAer 1, ST. LOUIS, MISSOURI 

Samplln& Date 
Benzene Toluene Ethylbenzene 
lu!!.IL) lu!!.IL) lui!/L) 

1n01199o 630 <S <IS 
61511990 260 <S <S 
111011991 180 <S 10 
612011991 <S <S <S 
7/611993 <S <S <S 
4n611994 <S <S <S 
111311995 <S <S <S 
12n7/1996 7 <S <S 
711411997 <S <S <S 
ln9/1998 <S <S <S 
11511999 <S <S <S 

10122n001 <S <S <S 
7nt2003 <0.5 <S I 
112011990 200 0 100 
61511990 670 23 95 
111011991 450 10 90 
612011991 40 <S <S 
7/611993 <S <S <S 
1n01199o II <S 27 
61511990 <S <S <S 

612011991 <S <S <S 
7/611993 <S <S 3 

4n611994 7 <S <S 
111311995 16 2 <S 

1212711996 2 s <S 
711411997 <S <S <S 
ln91199S 20 34 <S 
IIS/1999 <S <S <S 

10122n001 <S <S <S 
612612003 <I <S <I 
1n01199o 570 <S 1500 
61511990 9 <S <S 

612011991 15 <S 8 
7/611993 <S <S I 
4n6tl994 <S <S <S 
111311995 <S <S <S 
12n711996 <S <S <S 
711411997 <S <S <S 
ln91199S <S <S <S 
IIS/1999 <S <S <S 

612612003 <I <S <I 
7/29n003 <S <S <S 
61511990 17 <S <S 

612011991 <S <S <S 
7/611993 <S <S <S 
4n611994 <S <S <S 
111311995 <S <S <S 
12n711996 <S <S <S 
711411997 <S 19 13 
112911998 <S 10 <S 
IIS/1999 <S <S <S 

1012212001 <S <S 6.3 
7/212003 <I <S <I 

Page I of 3 

Xylenes 
lu!!.IL) 

26 
<IS 
10 

<15 
<15 
<IS 
<IS 
3 

<IS 
<IS 
<IS 
<15 
2.1 
100 
145 
210 
<IS 

2 
<IS 
<IS 
<IS 
3 
36 
24 
21 

<IS 
80 
27 

<IS 
<3 
330 
130 
<40 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<3 
NA 
32 

<IS 
<IS 
<IS 
<IS 
79 
195 
110 
54 

<IS 
<I.S 
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• 
B45CMW-3B 

MW·AS 

MW·A14 

MW·A15 

• IMW·.W 

MW·Al3 

IMW·A24 

• 
July 2004 

TABLE 2-S(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

612011991 <5 <5 <5 
7/611993 <5 <5 <S 
4/2611994 <5 <5 <S 
I/13/199S <S <5 <5 

12127/1996 <5 s <5 
7/14/1997 <5 <5 <S 
1/29/1998 <5 9 <5 
11S/1999 <5 6 <5 

612612003 <I <5 <I 
61SII990 36000 140 19000 
111011991 7000 10 9SO 
7/611993 23000 <5 4 
61S/1990 28000 1SOO' 14000 
1/1011991 8000 900 2300 
61S/1990 18000 600 19000 
1/1011991 8700 400 2400 
612011991 180 <5 <5 
7/611993 S800 <5 16 

412611994 IS20 <2S <2S 
1113/199S 7S6 106 14 

12127/1996 142 IS <5 
7/14/1997 129 6 <5 
1/29/1998 240 IS <5 
1/S/1999 54 <5 <5 

611312000 173 <5 <5 
4/3012002 42.2 <5 <5 
71212003 34 <30 <10 
61S/1990 2000 IS 3000 
1/1011991 soo 2SO 300 
612011991 <5 <5 <5 
7/611993 2 <5 I 

412611994 <5 <5 <S 
I/131199S 14 18 <S 

12127/1996 2 3 <5 
7/14/1997 23 s <5 
1/29/1998 <5 <5 <5 
111112002 2 <5 2.8 
3/2012003 1.4 <5 <O.S 
61S/1990 2SOOO 700 900 
111011991 20000 1100 100 
612011991 ISO <5 <S 
7/611993 14SOO <5 2 

412611994 31SS <2S <2S 
I/131199S 1900 327 <10 

12127/1996 617 22 <5 
7/14/1997 <5 <5 <S 
1/29/1998 <5 <5 <2S 
11S/1999 2S <5 <5 

6113/2000 <5 <5 <5 
4/3012002 IS.2 <5 <5 
7/212003 28 <5 0.64 

7/2912003 29 <5 <S 
615/1990 IOSOO <S 900 
1110/1991 9000 40 90 
6120/1991 <5 <5 <5 
7/611993 128 <5 <5 

4/2611994 <5 <5 <5 
I/13/199S 8 <5 <5 

12127/1996 3 s <5 
7/1411997 <5 13 <5 
ln9/1998 <5 <S <S 
1/5/1999 <5 <5 <S 

Page 2 of 3 

<IS 
<IS 
<IS 
<IS 
44 
2S 
24 

<IS 
<3 

3SOO 
900 

11000 
1SOOO 
ISOO 
8000 
1000 
4S 
31S 
267 
26 
2 

<IS 
<IS 
<IS 
<IS 
<5 

<30 
3300 
200 
40 

<IS 
<IS 
19 

<IS 
<IS 
<IS 
II 

<l.S 
1000 
400 
<IS 
960 
267 
209 
7 

<IS 
<IS 
<IS 
<IS 
<5 
2.6 
NA 
1300 
ISO 
<IS 
128 
<IS 
24 

<IS 
<IS 
<IS 
<IS 
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TABLE l-8(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

MW·Al5 6/S/1990 
612011991 
7/6/1993 
4/26/1994 
I/13/199S 

12127/1996 
7/14/1997 
1/29/1998 

IMW·Al6 1/24/1990 
6/S/1990 
612011991 
7/6/1993 
4126/1994 
I/13/199S 

12127/1996 
7/14/1997 
ln9/1998 
1/S/1999 

IMW·Al7 1/24/1990 
6/S/1990 

612011991 
7/6/1993 
4n6/1994 
I/13/199S 

12127/1996 
7/14/1997 
11/112002 
7/29/2003 

~-AlB 6/S/1990 
612011991 
7/6/1993 

4n611994 
1113/199S 

12127/1996 
7/14/1997 
1/29/1998 
1/S/1999 

6/1312000 
4/3012002 

IMW·Al9 6/S/1990 
6/2011991 
7/6/1993 
4/26/1994 
I/13/199S 

12127/1996 
7/14/1997 
1/29/1998 
1/S/1999 

Note. 
< Less than detection limit shown 
ug/L: micrograms per liter 
NA: Not available 

<S <S <S 
<S <S <S 
4 <S <S 

<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
14 s I 
IS 3 <S 
<S <S <S 
9 <S <S 

<S <S <S 
79 <S 20 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 

<O.S <S <O.SO 
<S <S <S 

23000 10 25 
2700 <S <S 
7400 <S <S 
2380 <2S <2S 
29SO 19 <S 
670 <S 3 
630 39 <S 
367 13 <S 
194 <S <S 
64 <S <S 
<2 2.8 <S 
<S <S <S 
<S <S <S 
68 <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 
<S <S <S 

Page 3 of 3 

<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 

3 
3 

<IS 
<IS 
<IS 
14S 
<IS 
<IS 

2 
<IS 
<IS 
<IS 
<IS 
<l.S 
NA 

6000 
30 
II 

<7S 
4 
7 

<IS 
<IS 
<IS 
<IS 
<S 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
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TABLE l-9(R) 

CALCULATION OF INDIVIDUAL EXCESS LIFETIME CANCER RISK (IELCR) AND HAZARDARD QUOTIENT (HQ) FOR A FUrURE CONSTRUCTION WORKER 

AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST. LOmS, MISSOURI 

Awn&e 
COCs Soil Cone. 

(ugllcg) 

1.2.3-Trimethylbenzene -
1,2,4-Trimc:thylbenzene -
Acetone 25 -------
Benzene 32,196 

•· --. 

Ethyl benzene 32,056 

n-Propylbenzene -
Toluene 195,660 

Xylenes, Total 130,160 

Organics Total Risk 

TPH-GRO 57,836 

~H-DRO ___ 2,500 

m>H-ORO 16.875 

rr..u Total Risk 

Antimony 4,005 
-. 

Arsenic 19,018 ---
Beryllium _________ 1,155 

Cobalt 9,885 

Copper 14,600 

1.338,750 

Mercury 121 

fllickel - 23.075 

~elenium 1,518 

~etals Total Risk 

~UMULA TIVE RISK 
Notes. 
NA: Not available 
---: Risk evaluation was not perfonned. 
HI: Hazard index 
TPH: Total PetroleumCarooo 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organic 
uglkg: microgram per kilogram 
ug/L: microgram per liter 

July 2004 

Accidental Ingestion or 
Dennal CoNac:t with Sell 

Soil 

IELCR HQ IELCR HQ 
- -· -- -
- - -- -
NA 8.72E-08 NA 9.20E-08 

4.65E-09 3.74E-03 5.17E-09 4.16E-03 

NA 1.12E-04 NA 1.14E-04 

- - - -
NA 3.41E-05 NA 3.79E-04 

NA 2.27E-05 NA 2.32E-05 

4.65~ 3.91E-03 5.17E-09 4.68E-03 

NA 9.57E-05 NA 2.63E-04 

NA 6.24E-06 NA 1.68E-05 

NA 8.50E-05 NA 2.18E-04 

NA 1.87E-04 NA 4.98E-04 

NA 1.16E-05 NA 3.88E-04 

4.74E-IO 7.37E-05 1.50E-07 2.33E-02 

8.25E-10 6.71E-06 2.75E-10 2.24E-06 

NA 5.7SE-04 NA 1.92E-04 

NA 4.24E-06 NA 1.41E-04 

NA 3.33E-03 NA 3.70E-03 

NA 4.69E-07 NA 2.34E-OS 

NA 6.71E-07 NA 4.47E-05 

NA 3.53E-05 NA 9.41E-OS 

l.JOE-09 4.04E-03 l.SOE-07 2.79E-02 

S.95E-09 8.14E-03 l.SSE-07 3.31E-02 

Outdoor Inludation or 
Dennal Contact with 

Ourdoor lnhalalion or 
Vapors and Putic:ulates A'Vft'llle Vaporsfnlm Sum or 

from Soil 
GWConc. Groundwater 

Groundwater IELCR 

IELCR HQ 
(ug/L) 

IELCR HQ IELCR HQ 
- - 1.7 NA NA NA 3.33E-07 NA 

--
--- - 1.2 NA NA NA 3.50E-07 NA 

NA 2.06E-07 48.9 NA NA NA 9.93E-08 NA 

2.43E-08 3.45E-02 6.1 1.17E-09 9.45E-04 1.47E-12 2.09E-06 3.53E-08 
·-·· 

NA 9.20E-05 --- --- --- -- --- NA 

--- - 4.3 NA NA NA 7.93E-08 NA 

NA 1.98E-03 - -- --- -- --- NA 

NA 4.77E-04 - -- -- --- -- NA 

2.43E-08 3.70E-02 1.17E-09 9.45E-04 1.47E-12 2.95E-06 3.53E-08 

NA 3.13E-04 3,416 NA NA NA 5.7SE-04 NA 
•.. 

NA 4.42E-06 353 NA NA NA 1.92E-03 NA 
NA·- -

1.15E-06 1,020 NA NA NA 2.69E-06 NA 

NA 3.19E-04 NA NA NA l.SOE-03 NA 

NA 4.65E-07 ·- ... . .. . .. ··- NA 

2.69E-11 4.19E-07 47.5 NA NA NA NA 1.51E-07 
-- -----r--·-- r---- ---· 

9.16E-13 1.34E-09 -- -- --- -- --- I.IOE-09 

9.15E-12 1.15E-05 - --- -- -- --- 9.15E-12 

NA 3.38E-07 - - --- - - NA 

NA 6.32E-04 - - --- - --- NA 

NA 1.85E-04 - - --- --- --- NA 

t.83E-12 2.67E-06 - - --- --- -- 1.83E-12 

NA 3.51E-06 -- -- --- -- -- NA 

3.88E-11 8.36E-04 NA NA NA NA l.SlE-07 

l.43E-08 3.82E-02 1.17E-09 9.4SE-04 1.47E-12 l.SOE-03 1.87E-07 

• 
SumorHQ 

(IU) 

3.33E-07 

3.50E-07 

4.85E-07 

4.33E-02 

3.18E-04 

7.93E-08 

2.39E-03 

5.23E-04 

4.66E-02 

1.25E-03 

t.95E-03 

3.07E-04 

3.50E-03 

4.00E-04 
1------

2.34E-02 

8.95E-06 

7.78E-04 

1.46E-04 

7.67E-03 

2.09E-04 

4.80E-05 

1.33E-04 

3.28E-02 

8..29E-02 
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TABLE l-lO(R) 

COMPARiSON OF RISK USING MAX DETECTED CONCENTRATION VS. AVERAGE CONCENTRATION FOR AREA 1: RUNWAY PROTECTION 

ZONE 

Soil 

COCs A wrage Cone. 
Ma:dmum 

Detected Cone. 
(Dg/11g) 

1.2,3-Trimethylbenzene -
1,2,4-Trimethylbenzene --
Acetone 24.5 

Benzene 32,196 

Ethylbenzene 32,056 

n-Propylbenzene --
~oluene 195,660 

X ylenes, Tola.l 130,160 

k>mmlcs Tocal Risk 

frpu-GRO 57,836 

fn>H-DRO 2,487 

[fi>H-ORO 16,875 

TPH Total Risk 

Antimony 4,005 

Arsenic 19,018 

Bervllium 1,155 

Cobalt 9,885 

Copper 14,600 

Manganese 1,338,750 

Mercurv 121 

Nickel 23,075 

Selenium 1,518 

Metals Total Risk 
CUMULATIVE RISK 

Notes. 
• Includes all media, aD complete pathways. 

NA: Not available 

- : Ratio cannot be calculated. 

(Dg/11g) 

-
---
73 

258,000 

663,000 

---
3,980.000 

2,970,000 

206,000 

--
117,000 

4,350 

44,800 

1,370 

11,600 

16,100 

2,580,000 

490 

28,700 

2,500 

BOEING, ST. LOUIS, MISSOURI 

GroundW8ter 

A wra&e Cone. 
Maximum 

(ugiL) 
Detected Cone. 

(ugiL) 

1.7 3.4 

1.2 1.7 

48.9 60.0 

6.1 34.0 

- -
4.3 31.0 

- --
- -

3,416 41,410 

353 -
1,020 19,000 

- -
47.5 51.0 

- -
- -
- -
- -
- -
- -
- -

-: Risk evaluation was not performed since no detect was observed in the media. 
TPH: Tola.l Pelroleum Hydrocarbon 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organic 
uglkg: microgram per kilogr.un 
ugll: microgram per liter 
IELCR: Individual Excess Ufetime Cancer Risk 
HQ: Hazard Quotient 

SUM OF IELCR• SUMOFHQ* 

Awrage Ma:dmum Awrage Maximum 

NA NA 3.33E-07 6.67E-07 

NA NA 3.50E-07 4.96E.{)7 

NA NA 4.85E.{)7 1.27E.{)6 

3.53E-08 2.80E-07 4.33E.{)2 3.45E-01 

NA NA 3.18E.{)4 6.58E.{)3 

NA NA 7.93E-08 5.72E-07 

NA NA 2.39E.{)3 4.86E.{)2 

NA NA 5.23E.{)4 1.19E-02 

3.53£-08 2.80£-07 4.66£-02 4.12£-01 

NA NA 1.25E.{)3 9.37E-03 

NA NA 1.95E.{)3 NA 

NA NA 3.07E.{)4 2.16E-03 

NA NA 3.50£-03 l.lSE-02 

NA NA 4.00E.{)4 4.35E.{)4 

1.51E.{)7 3.53E.{)7 2.34E.()2 5.51E-02 

I.WE.()9 3.27E-10 8.95E.()6 1.06E.{)5 

9.15E-12 1.07E-ll 7.78E.{)4 9.12E-04 
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 

ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line 

FIGURE 2-J(a)(R) GROUNDWATER DATA COLLECTED AT MW-A1 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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FIGURE 2-3(b) GROUNDWATER DATA COLLECfED AT MW-A2 
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 
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FIGURE 2-3(c)(R) GROUNDWATER DATA COLLECTED AT MW-A1S 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 

ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line 

FIGURE 2-3(d)(R) GROUNDWATER DATA COLLECTED AT MW-A22 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 

ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line 

FIGURE 2-3(e)(R) GROUNDWATER DATA COLLECI'ED AT MW-A23 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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ATTACHMENT 2-A(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1 RUNWAY PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Area 1 (at its closest point) is about 2,700 ft from Coldwater Creek, therefore it is not 
within ~mile of a surface water resource. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the area is entirely paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Yes, site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Vz mile 
radius of the site? Note, the Vz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Vz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 
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ATTACHMENT 2-B(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1 RUNWAY PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, shallow groundwater impact has been observed within this Area. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes, some migration of impacted groundwater has occurred, but impact is delineated 
within the boundaries of the Area. 

lc. Does groundwater from the site discharge into ecological receptor habitat? 

1. 

2a. 

Yes, ultimately into Coldwater Creek. 

Could contaminants associated with the site reach ecological receptors via groundwater? 

No, although groundwater impact has been observed, it is delineated within the 
boundaries of the specific Area, and Coldwater Creek is located about 2, 700 feet to the 
northeast of Area 1. · 

Is NAPL present at the site? 

Yes, it is measureable in one monitoring well (0.04 foot thick in 312004), and a sheen in 
two other monitoring wells .. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No, the closest ecological receptor is Coldwater Creek located about 2, 700 feet from the 
Area. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved, thereby limiting any possible contact. Also, surficial soil is not 
impacted within this Area. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No chemicals are on the surface. COCs in surficial soil ifpresent.are not ofconcemfor 
ecological receptors since the area is paved and likely to stay so. 

4b. Are potential ecological receptors on the site? 

No, the site is paved, and located within a commercial area. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes . 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

No, the site is paved. 

5. Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, in shallow subsurface soils. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

6d . 

No, the site is paved. 

Do contaminants found on the site bioaccumulate? 

Some metals may bioaccumulate but since ecological receptors are not likely to come in 
contact with soil, the bioaccumulation is unlikely. 
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6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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3.1 INTRODUCTION 

SECTION 3.0 
AREA 2: DEMOLISHED AREA 

The Demolished Area is located in the southern portion of the Facility, adjacent to and south of 
the Norfolk and Western Railroad Company railroad tracks and Banshee Road (see Figure 3-1). 
This section describes the constituents found in this Area, the exposure model, the evaluation of 
the current and future risk to human health and the environment, and conclusions based on the 
results of the risk evaluation. 

3.2 DESCRIPTION OF AREA 

The Demolished Area is approximately 900 feet long by 750 feet wide. Within this Area are six 
buildings (four of which have been demolished), portions of two buildings, and a parking lot. 
The Area is current! :,~ paved. Under future construction plans, the remaining buildings are due to 
be demolished; however, it is not known whether new buildings will be constructed in the Area. It 
is anticipated that whatever the future building arrangements, the remainder of the Area will 
continue to be paved. For the purposes of this risk evaluation, Area 2 was further subdivided into 
three Sub-areas; 2A, 2B, and 2C (see Figure 3-1), to (i) reduce the size of the exposure units 
evaluated, and (ii) to evaluate the risk from specific sources. A brief description of the 
Sub-areas follows : 

• Sub-area 2A: This is the smallest of the three Sub-areas consisting of the western 
portion of Area 2 and covers an area of 3.03 acres . The primary chemicals that 
exceeded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 2B: This is the largest of the three Sub-areas consisting of the middle 
portion of Area 2 including SWMU 17 and covers an area of 4.48 acres. The 
primary chemicals that exceeded screening criteria in this Sub-area were VOCs, 
TPH, and metals. 

• Sub-area 2C: This is the intermediate sized Sub-area cons1stmg of the 
eastern/southeastern portion of Area 2 and covers an area of 3.88 acres. The 
primary chemicals that exceeded screening criteria in this Sub-area were VOCs 
and TPH. 

3.2.1 Potential Sources within Area 

The following SWMU's (see Figure 3-1) were identified in the Sub-areas during the RFA 
investigation (SAIC, 1995): 

Sub-area 2A 

• SWMU9: 

• SWMU 15 : 

• SWMU27: 

September 2004/ Area 2 

Six 750-gallon waste nitric acid and hydrofluoric acid ASTs (H1, H2, H3, 
H4, H5, and H6); 
One 4,380 gallon waste jet fuel UST (B31); and 
Storage area for ten 55-gallon drums, containing waste hydrofluoric and 
nitric acid plastic scrubber saddles. · 
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Additionally, Airport Terminal Services, Inc. had a tank farm located on Airport property at 5310 
Banshee Road immediately west (upgradient) of Sub-area 2A, which contained 14 gasoline USTs 
with capacities of 1,000 gallons to 20,000 gallons. The tank farm has been closed and the USTs 
removed. 

Sub-area 28 

• SWMU 1: Two 10,000-gallon waste sodium hydroxide aboveground storage tanks 
(ASTs) (Hl9 & H20); 

• SWMU 2: · Three 850-gallon waste nitric acid and hydrofluoric acid ASTs (H12, H13, 
& Hl4); 

• SWMU 16: MEK ana MIBK recycling/recovery unit; 
• SWMU 17: PCE recovery unit; and 
• SWMU 25: Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of 

waste solvents, paints, and oils. 

Additionally, there were two 15,000-gallon fuel oil ASTs formerly located in Sub-area 2B just 
west of Building 48A and north of Building 48, which had distribution lines running east-west 
along the south side of the former Building 51 and into the former Building 53 (MACfEC, 2004). 

Sub-area 2C 

There are no SWMUs in Sub-area 2C. However, a petroleum pipeline (carrying jet fuels JP-5 and 
JP-8) traversed Sub-area 2C to the east of Building 45 and is connected to a tank farm near 
Building 41 located to the east (outside of Area 2). 

USTs 

Three USTs (see Table 3-1) have been identified within this Area, ranging in size from 335 
gallons to 6,000 gallons. The contents of the USTs were diesel, solvents, and waste jet fuel. Two 
of the USTs are located in Sub-area 2A and one in Sub-area 2C. 

Two jet fuel pipelines were located outside of the Area 2 along the north side of Banshee Road. 

Hence, within Area 2 we anticipate the impact to be primarily petroleum hydrocarbons and 
VOCs. 

3.2.2 Soil Stratigraphy within Area 

One hundred soil borings have been advanced in Area 2 (see Table 3-2 for additional 
information). Based on the soil boring logs, the soil stratigraphy within this Area is silty clay 
from approximately 0.5 feet bgs to 20 feet bgs, below which is clay. For additional details, refer 
to MACfEC, 2004. Bedrock is found in this Area at approximately 75 feet bgs, which consists 
of a low permeability shale. No karst features have been identified in this Area. For the 
calculation of risk to indoor inhalation, a soil source average depth for each of the Sub-areas was 
used as noted below (See Table 1-9): 

• Sub-area 2A: 4.3 feet ( 131 em) 
• Sub-area 2B: 5.6 feet (171 em) 
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• Sub-area 2C: 5.1 feet (155 em) 

Since the calculated average depth to soil source was deeper than the average groundwater depth 
for Sub-area 2C, the average depth to groundwater (5.1 feet) was conservatively used as the 
average depth of soil source. 

3.2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 
zone is to the southeast (see Figure 3-2), towards Area 3, the airport runway, and eventually 
Coldwater Creek located 2,500 feet (at its closest point) from the Area. The depth to shallow 
groundwater in this Area ranges from 4 to 9 feet bgs. To evaluate risk to indoor inhalation, an 
average depth to groundwater for each of the Sub-areas was used as noted below (see Table 1-
13): 

• Sub-area 2A: 6.6 feet (20 1 em) 
• Sub-area 2B: 6.6 feet (201 em) 
• Sub-area 2C: 5.1 feet (155 em) 

Since no monitoring wells were monitored for groundwater depths in Sub-area 2A, the average 
depth to groundwater in the adjacent Sub-area 2B was used. One deep monitoring well (MW-
110) is located within Sub-area 2B and screened from 64 - 74 feet bgs. The stabilized 
groundwater depth in the deep well (MW -110) is consistently between 21 and 24 feet bgs . 

3.3 LAND USE 

3.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility. However, Boeing intends to vacate the Area during 2005, at 
which point the remaining buildings may be demolished. 

3.3.2 Future Land Use 

In the future, it is anticipated that as part of the St. Louis Airport redevelopment plans, the current 
buildings located within the Area will be demolished; however, it is not known whether a 
building will be constructed in the Area in the future (personal communication, St. Louis 
Airport). Hence, conservatively we have anticipated that a building will be constructed, and that 
it will encompass the impacted areas of the site (i.e., those areas where soil and groundwater 
concentration information is available). This new building will be a non-residential structure 
without a basement. · 

3.4 AVAILABLE DATA 

The following gives an overview of the available data within the Area: 

• Twenty-two monitoring wells are located within this Area of which 13 are active (none 
of 5 in Sub-area 2A, 11 of 11 in Sub-area 2B, and 2 of 6 in Sub-area 2C) (see Table 3-3 
for monitoring well information). 
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• Recent groundwater sampling (since 1998) has been completed at 12 wells (none in 
Sub-area 2A, 11 in Sub-area 2B, and 1 in Sub-area 2C). 

• Forty-eight soil borings completed as piezometers exist within this Area, and have been 
sampled at least once for groundwater since 1998 (5 in Sub-area 2A, 32 in Sub-area 2B, 
and 11 in Sub-area 2C). 

• Five temporary piezometers were installed during 2004 to obtain groundwater samples 
for speciation and fractionation of total petroleum hydrocarbons (TPH) ( 1 in Sub-area 
2A, 4 in Sub-area 2B, and none in Sub-area 2C). 

• A total of 119 soil samples have been collected within this Area from 78 soil borings 
since 1988 (32 samples from 15 borings in Sub-area 2A, 76 samples from 52 borings in 
Sub-area 2B, and 11 samples from 11 borings in Sub-area 2C) (see Appendix C-1). 

3.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

3.5.1 Soil 

Soil samples were analyzed during the various investigations conducted within the Area for a 
comprehensive list of constituents that included VOCs, TPH, and metals. Laboratory methods 
that were used include SW 846 Methods 3546/DRO, 6010, 7060, 7421, 7471, 7740, 8015, 8021, 
8240, 8260, OA1, and OA2. Appendix C-1 includes a comprehensive table of the soil sample 
results for those constituents detected at least once. PCBs and SVOCs including PARs were 
analyzed in pre-1998 samples from this Area but all were found to be non-detect. These data are 
not included in Appendix C-1. This is generally consistent with the identified potential sources 
within the Area; and therefore, PCBs and SVOCs will not be quantitatively evaluated. 

The following 50 constituents were detected in at least one soil sample from depths less than or 
equal to 20 feet bgs. 

TOTAL METALSIINORGANICS VOCsJTPH 
Aluminum Lead 1,1-Dichloroethene Naphthalene 
Antimony Magnesium 1,2-Dichloroethene (total) n-Butvlbenzene 
Arsenic Manganese 1,2,4-Trimethylbenzene n-Propylbenzene 
Barium Mercury Acetone o-Xvlene 

Beryllium Nickel Benzene p-lsopropvltoluene 
Cadmium Potassium cis-1,2-Dichloroethene sec-Butylbenzene 
Calcium Selenium Chloroethane Tetrachloroethene 

Chromium Silver Dichlorodifluoromethane Toluene 
Cobalt Sodium Ethyl benzene trans-1,2-Dichloroethene 
Copper Thallium Isopropyl benzene Trichloroethene 
Fluoride Vanadium m,p-Xylene Xvlenes, total 

Iron Zinc Methyl ethvl ketone Vinyl chloride 
Methylene chloride TPH (21 types) 
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Data for these constituents are presented in Appendix C-1 and were segregated into data for each 
Sub-area. This segregated data was used to (i) identify the chemicals to be included in the risk 
assessment, and (ii) calculate the representative concentrations. The specific steps are discussed 
below: 

Step1: The Area 2 soil data was segregated into three parts for Sub-areas 2A, 2B, and 2C. 

Step 2: The data for each Sub-area was divided into data applicable for estimating exposure to 
the non-residential worker and the construction worker. For the non-residential worker, soil data 
above the average depth of water table was used since concentrations below the water table 
would not contribute to indoor inhalation. The depth to groundwater was estimated as the 
average of the four quarterly measurement events between December 2003 and June 2003. See 
Table 1-13 for depth to groundwater for the monitoring wells measured in these Sub-areas. For 
construction worker, data up to 20 ft bgs (assumed depth of construction) was used. Table 3-4 
presents a listing of the soil samples used in the risk calculations. 

Step 3: The maximum detected concentrations of metals were compared with the background 
levels. Metals whose maximum detected concentrations did not exceed the background levels 
were eliminated from further consideration. 

Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also 
eliminated. Calcium and iron were not considered since they are ubiquitous in nature and have 
no known sources in this Area. Magnesium and fluoride were not considered because toxicity 
and physicaVchemical values were not available . 

The result of applying the above steps to the three Sub-areas and two receptors is discussed 
below. Tables 3A-5(a)- (c), 3B-5(a)- (c), and 3C-5(a)- (c) present the soil constituents average 
concentrations. 

3.5.1.1 Sub-area 2A 

Non-residential Worker 

Tables 3A-5(a) - (c) for the non-residential worker presents the data for constituents in soil 
samples collected at or above a depth of 6.6 feet bgs (average depth of groundwater table). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadium (see Table 3A-5(c)). 

Based on this evaluation, the following 17 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3A-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Copper Benzene Methvlene Chloride 
Arsenic Mercury Dichlorodifluoromethane Tetrachloroethene 

Bervllium Nickel Ethyl benzene Toluene 
Cadmium Zinc Xylenes, total TPH (16 types) 

Cobalt 
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Construction Worker 

Tables 3A-5(a)- (c) for the construction worker presents the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Area are included in Tables 3A-5(a)- (c). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadium (see Table 3A-5(c)). 

Based on this evaluation, the following 18 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are presented in Tables 3A-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Cobalt Benzene Tetrachloroethene 
Arsenic Copper Dichlorodifluoromethane Toluene 

Beryllium Mercury Ethylbenzene Trichloroethene 
Cadmium Nickel Methylene chloride TPH (16 types) 

Zinc Xylenes, total 

3.5.1.2 Sub-area 2B 

Non-residential Worker 

Tables 3B-5(a) - (c) for the non-residential worker present the data for constituents in soil 
samples collected above the groundwater table. Tables 3B-5(a) - (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 6.6 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this evaluation, the following 33 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3B-5(a)
(c): 

TOTAL METALSIINORGANICS VOCsiTPH 
Antimony Manganese Acetone n-Propylbenzene 
Arsenic Mercury cis-1 ,2-Dichloroethene p-lsopropyltoluene 

Beryllium Nickel Chloroethane sec-Butylbenzene 
Chromium Selenium Ethyl benzene Tetrachloroethene 

Cobalt Zinc Isopropyl benzene Toluene 
Copper Silver Methyl ethyl ketone trans-1 ,2-Dichloroethene 

Cadmium Thallium Methylene chloride Trichloroethene 
Naphthalene Vinyl chloride 

n-Butylbenzene Xylenes, total 
TPH (17 types) 
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Construction Worker 

Tables 3B-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Sub-area are included in Tables 3B-5(a)- (c). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum. barium. potassium. sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this evaluation, the following 37 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction work~r. and are presented in Tables 3B-5(a)
(c): 

TOTAL METALSIINORGANICS VOCsiTPH 
Antimony Manganese 1, 1-Dichloroethene n-Propylbenzene 
Arsenic Mercury 1 ,2,4-Trimethylbenzene o-Xylene 

Beryllium Nickel Acetone p-lsopropyltoluene ' 
Cadmium Selenium cis-1 ,2-Dichloroethene sec-Butylbenzene 
Chromium Silver Chloroethane Tetrachloroethene 

Cobalt Thallium Ethylbenzene Toluene 
Copper Zinc ISopropyl benzene trans-1 ,2-Dichloroethene 

m.p-Xylene Trichloroethene 
Methyl ethyl ketone Vinyl chloride 
Methylene chloride Xylenes, total 

Naphthalene TPH (17 types} 
n-Butylbenzene 

3.5.1.3 Sub-area 2C 

Non-residential Worker 

Tables 3C-5(a) - (c) for the non-residential worker present the data for constituents in soil 
samples collected above the groundwater table. Tables 3C-5(a) - (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 5.1 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-5(c)). 

Based on this evaluation, the following 1 constituent was considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and is presented in Table 3C-5(b): 

VOCsiTPH 
TPH (7 types) 
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Construction Worker 

Tables 3C-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Sub-area are included in Table 3C-5(a)- (c). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-5(c)). 

Based on this evaluation, the following 6 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are also presented in Tables 3C-5(a) 
and (b): 

VOCsfi'PH 
Benzene Toluene 

Ethyl benzene Xylenes, total 
Methylene chloride TPH (15 types) 

3.5.2 Groundwater 

Ground water samples were analyzed during the various investigations for a comprehensive list 
of constituents that included VOCs, PAHs, TPH, ·metals, and cyanide. Typical laboratory 
analysis methods that were used include SW-846 Methods 3510/DRO, 3550/DRO, 6010, 7060, 
7421, 7470, 7471, 7740, 8021, 8240, 8260, OA1, and OA2. In 2004, additional sampling of 
groundwater was performed to speciate and fractionate TPH using Texas Methods TX1005 and 
TX1006 and SW-846 Method 8260. Appendix C-2 includes a comprehensive list of the 
groundwater analytical data that were detected in at least one sample. 

Of the various constituents analyzed in groundwater, the following 34 constituents were detected 
in at least one groundwater sample: 

TOTAL METALS VOCslrPH 
Arsenic 1,1,1-Trichloroethane Naphthalene 
Barium 1, 1-Dichloroethane n-Butylbenzene 

Cadmium 1, 1-Dichloroethene n-Proovlbenzene 
Chromium 1 ,2,3-Trimethylbenzene J>-Isooropyltoluene 

Lead 1,2,4-Trimethylbenzene sec-Butvlbenzene 
Selenium 1,2-Dichloroethene (total) tert-Butvlbenzene 

Acetone Tetrachloroethene 
Benzene Trichlorotluoromethane 

cis-1 ,2-Dichloroethene Toluene 
Ethyl benzene trans-1 ,2-Dichloroethene 

Isopropylbenzene Trichloroethene 
Methyl tertiary-butyl ether Vinvl chloride 

Methylene Chloride Xylenes, total 
Methyl isobutyl ketone TPH (23 types) 
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The data from Appendix C-2 was segregated into data for each Sub-area and further screened for 
potential exposures to the non-residential worker and construction worker. Table 3-6 presents the 
list of samples used in the risk calculations. 

3.5.2.1 Sub-area 2A 

Tables 3A-7(a) -(c) present the data for constituents detected at least once in groundwater in 
Sub-area 2A. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included ethylbenzene, methyl ter
butyl ether, methylene chloride, tetrachloroethene, toluene, xylenes (total), barium, and 
chromium. 

The remaining constituents are listed in Tables 3A-7(a)- (c) and consist of 1 VOC, 2 metals, and 
TPH. These constituents are listed in the following table: 

TOTAL METALS VOCs/TPH 
Arsenic Benzene I TPH (15 types) 

Cadmium I 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 

Within Sub-area 2A, six groundwater sampling points exist, which have been sampled recently. 
Additionally, there are three historic groundwater monitoring wells in Sub-area 2A, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990) . 

3.5.2.2 Sub-area 2B 

Tables 3B-7(a)- (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2B. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included .1.1-dichloroethane, 1,1, 1-
trichloroethane, acetone, ethylbenzene, isopropylbenzene, methylene chloride, methyl isobutyl 
ketone, p-isopropyltoluene, tert-butylbenzene, trichlorofluoromethane, xylenes (total), barium, 
chromium, lead, and selenium. 

The remaining constituents are listed in Tables 3B-7(a)- (c) and consist of 15 VOCs, 2 metals, 
and TPH. These constituents are listed in the following table: 

TOTAL METALS VOCsiTPH 
Arsenic 1, 1-Dichloroethene n-Propylbenzene 

Cadmium 1,2,3-Trimethylbenzene sec-Butvlbenzene 
1,2,4-Trimethylbenzene Tetrachloroethene 

Benzene Toluene 
cis-1,2-Dichloroethene trans-1 ,2-Dichloroethene 

Methyl tertiary-butyl ether Trichloroethene 
Naphthalene Vinvl chloride 

n-Butylbenzene TPH (16 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 
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Within Sub-area 2B, 47 groundwater sampling points exist, which have been sampled recently. 
There are no historic groundwater monitoring wells in Sub-area 2B (see Table 3-8 for historic 
data back to 1990). 

3.5.2.3 Sub-area 2C 

Tables 3C-7(a)- (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2C. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included ethylbenzene, methyl ter
butyl ether, toluene, and xylenes (total). 

The remaining constituents are listed in Tables 3C-7(a) and (b) and consist of 1 VOC and TPH. 
These constituents are listed in the following table: 

VOCsffPH 
Benzene I TPH (16 tyPeS) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 

Within Sub-area 2C, 12 groundwater sampling points exist, which have been sampled recently. 
Additionally, there are three historic groundwater monitoring wells in Sub-area 2C, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990). To demonstrate the 
overall concentration trend, concentration vs. time plots for BTEX have been developed for one 
of these monitoring wells, MW-Al3 (see Figure 3-3) for which historic data is available. This 
evaluation of the overall concentration trend indicates that concentrations are decreasing. 

3.6 FREE PRODUCT 

Table 3-9 presents the historic free product thicknesses measured in monitoring wells in Area 2. 
The table also compares the measured depth to water table and the screened interval. Note during 
periods when the depth to groundwater is above the screened interval, free product should not be 
detected. Table 3-9 identifies the monitoring wells in each Sub-area and those that had free 
product at installation and th.ose that detected free product since 1992. 

Based on the data, no free product has been documented in Sub-area 2A since 1990. The 
following monitoring wells in Sub-areas 2B and 2C have had measurable free product present 
since 1992: 

• Sub-area 2B: MW-lOS; and 
• Sub-area 2C: MW-A10 and MW-A13. 

Table 3-9 presents the historic free product thicknesses for Area 2 wells, which can be 
summarized as follows: 

September 2004/ Area 2 3-10 The RAM Group 



• 

• 

• 

Sub-area2A 

• MW-A19 had sheen or no free product during the last 6 measurements from January 14, 
1990 to December 27, 1994. The screened interval was 2.5-12 feet bgs. During the 
seven measurements from September 9, 1993 to December 26, 1996, the groundwater 
level was below the top of the screened interval. 

Sub-area2B 

• MW -9S had sheen or no measurable free product during the last 10 measurements from 
February 21, 2001 to June 27, 2003.- The screened interval was 6-16 feet bgs. During all 
of the measurements, the groundwater level was above the top of the screened interval; 
however, monitoring wells MW-IOS and TP-6 are located downgradient to the northeast 
approximately 45 feet and 115 feet away, respectively. These two wells are discussed in 
next two bullets; 

• MW-lOS had sheen during 6 of the last 8 measurements from February 20, 2001 to May 
4, 2004. Measurable free phase product was present March 5, 2002 (0.02 feet) and May 
4, 2004 (0.01 feet). The screened interval was 5-15 feet bgs. During all of the 
measurements, the groundwater level was below the top of the screened interval; and 

• TP-6 had sheen or no free product during the last 8 measurements from September 5, 
2001 to June 17, 2003. The screened interval was 6-16 feet bgs. During three of the 
eight measurements, the groundwater level was above the top of the screened interval. 
The depth to groundwater vs. the top of the screened interval did not seem to make a 
difference, as both sheen and no free product were documented during measurements 
where the groundwater depth was above or below the top of the screened interval. 

Sub-area2C 

• MW-AIO had one measurement each of sheen or 0.01-foot of free product during the last 
15 measurements from September 23, 1993 to March 31, 1997. The other 13 
measurements indicated no free product present, including 2 of the last 3 measurements. 
The screened interval was 4.5-14.5 feet bgs. During the last four measurements, the 
groundwater level was below the top of the screened interval with free product 
thicknesses from oldest to most recent of 0.0 1-foot, none, sheen, and none; 

• MW-A12 had no free product present during the last 15 measurements from February 1, 
1990 to September 28, 1995. The screened interval was 4.5-14.5 feet bgs. During six of 
the last 14 measurements, the groundwater level was below the top of the screened 
interval, with no free product thicknesses during any of the measurements, whether the 
water depth was above or below the top of the screened interval; and 

• MW-A13 had sheen or no free product during last 23 measurements from November 15, 
1996 to November 5, 1998. The screened interval was 4.5-14.5 feet bgs. During the 42 
measurements from August 11, 1993 to November 5, 1998, the groundwater level was 
below the top of the screened interval. 

Based on the above, following are the key conclusions: 
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• No measurable free product has been detected in any of the wells since 1996 except for 
two measurement in MW-lOS of0.02 ft (3/5/2002) and 0.01 ft (5/4/2004). Thus, there is 
no significant evidence of a free product plume. Sheen is indicative of very localized 
impacts. 

• Dissolved BTEX concentrations have shown a generally decreasing trend. Thus, there is 
no evidence of an expanding dissolved phase plume. 

3.7 EXPOSURE MODEL 

3. 7.1 Current Conditions for Sub-areas lA, lB, and lC 

Boeing currently has commercial workers within Area 2; however in the very near future, Boeing 
will shut down their operations at which point there will be no workers on-site. Hence the risk 
and exposure to these workers will not be quantified. The only receptor under current conditions 
would be the visitor/maintenance worker to the Area. As the exposure duration for the 
visitor/maintenance.worker is (i) small relative to the on-site non-residential worker, and (ii) site 
conditions will change in 2005, the risk from any soil or groundwater impact will not be 
quantitatively evaluated for the visitor/maintenance worker. 

3.7.2 Future Conditions for Sub-areas lA, lB, and lC 

Under future conditions, the land use is anticipated to remain non-residential, and a building may 
be constructed within this Area. Exhibit 3-1 presents the EM for the future non-resident. 

EXIUBIT 3-1. EM FUTURE ON-SITE NON-RESIDENTIAL WORKER 

(SUB-AREAS 2A, lB, AND lC) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact 
with surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remai11 
so; therefore, ingestion of surficial soil is 
unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Subsurface Soil identified in soil within this Area. A buildin& 

could be constructed above the impacted 
areas, hence this pathway is complete. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Groundwater identified in &roundwater within this Area. 

A buildin& could be constructed above the 
impacted areas, hence this pathway is 
complete. 

~otes: NC: Not Complete C: Complete 

~osure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 
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In the future, construction work could also be performed within this Area. Exhibit 3-2 presents 
the EM for the potential future construction worker. 

EXIUBIT 3-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER 

(SUB-AREAS 2A, 2B, AND 2C) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted within the normal depth of 
construction; therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted within the normal depth of 
construction; therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within the normal depth oi 
Particulates from Soil construction with volatile constituents; 

therefore, contact is possible. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 4 to 9 fee1 
bgs, which is within the typical zone of 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groundwater is impacted with volatile 
Groundwater constituents, hence this pathway is complete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

3.8 REPRESENTATIVE CONCENTRATIONS 

Representative soil and groundwater concentrations for .each Sub-area were determined as the 
average concentration. This was chosen as the sampling activities that have been performed have 
all been within the areas of most impact; and therefore, the mean concentration represents a 
conservative estimate of the overall impact to the Area. Further this is consistent with the 
MRBCA program. 

Note representative concentrations in groundwater were estimated by first averaging the 
concentration in each well and then averaging the concentrations for the various wells located 
within the Sub-area. 

3.8.1 Sub-area lA 

Tables 3A-1 O(a) and (b) present the soil average and maximum concentrations, and Table 3A-ll 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. None of the constituents 
exceeded this ratio of 10. 
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3.8.2 Sub-area 2B 

Tables 3B-10(a) and (b) present the soil average and maximum concentrations, and Table 3B-ll 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. Following are the constituents 
and the locations/samples for which this ratio exceeds 10: 

SOIL GROUNDWATER 
Chemicals I Locations/Samples Chemicals Locations/Samples 

Non-residential Worker n-Butylbenzene MW-lOS 
Acetone SB-4 6-7 Tetrachloroethene MW-7S_._ TP-1_._ & TP-5 
Tetrachloroethene TP-5-7 Trichloroethene MW-51, MW-7S, &TP-5 

Cadmium H-19-S-A 
cis-1,2- · 

TP-1 & TP-5 Dichloroethene 
Lead H-19-S-A sec-Butylbenzene MW-10S 

Construction Worker TPH-GRO MW-51, TP-1, TP-2, TP-
3 &TP-5 

Acetone SB-4 6-7 TPH-DRO TP-15 & TP-16 
cis-1,2- SB-18-15 & TP-5- TPH-ORO TP-23 Dichloroethene 15 
Ethvlbenzene MW-7S-14 
Naphthalene SB-30-6 
Tetrachloroethene SB-18-15 
trans-1,2- TP-5-15 
Dichloroethene 
Trichloroethene SB-18-15 
Vinvl chloride TP-5-15 
Xylenes, total MW 7S-14 
Cadmium H-19-S-A 
Lead H-19-S-A 

However, several of these chemicals were at concentrations several orders of magnitude below 
the acceptable HQ of 1 and the acceptable IELCR of 1 x 10 -s, refer to Tables 3B-11 (a) and 3B
ll(b). Thus, despite the presence of localized exceedences, the target risk will not exceed the 
long-term unacceptable levels. However, to be conservative, we have identified (below) those 
constituents whose concentrations are within two orders of magnitude of acceptable risk (i.e., 
those chemicals with an IELCR > 1 x 10"7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, five constituents in groundwater, tetrachloroethene, trichloroethene, 
aliphatics >nC12 to nC16, aliphatics >nC16 to nC21, and aliphatics >nC21 to nC35, in the 
SWMU 17 area, specifically in the vicinity ofTP-1, TP-5, TP-15, TP-16, TP-23, MW-51, and 
MW • 7S are within two orders of magnitude of acceptable risk. 

3.8.3 Sub-area 2C 

Tables 3C-1 O(a) and (b) present the soil average and maximum concentrations, and Table 3C-11 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. None of the constituents 
exceeded this ratio of 1 0 . 
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• 3.9 CALCULATION OF RISK 

Series of Tables 3-12(a) and 3-12(b) present the results for the non-residential worker and 
construction worker, respectively. The tables present the carcinogenic (IELCR) and non
carcinogenic (HQ and ID) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

3.9.1 Sub-area 2A 

3.9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3A-12(a), the cumulative IELCR is 5.97 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 10-4
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

• Non-carcinogenic Risk: 

• 

As shown in Table 3A-12(a) the cumulative HI for all COCs and all routes of exposure is 22.4, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to ID are HQs for indoor inhalation of TPH-GRO and TPH-DRO 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0. 

3.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3A-12{b), the cumulative IELCR is 3.52 x 10-7
, which is well below the 

regulatory acceptable level of 1 x 10-4
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3A-12{b), the cumulative HI is 0.31, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 
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3.9.2 Sub-area 2B 

3.9.21 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3B-12(a), the cumulative IELCR is 7.57 x 10-6, which is below the 
regulatory acceptable level of 1 x 10"4

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o·s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3B-12(a) the cumulative ID for all COCs and all routes of exposure is 96.1, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to ID are HQs for indoor inhalation of aliphatics Cl2 - C16, 
aliphatics Cl6- C21, and aliphatics C21 - C35 from groundwater. The contribution to the HI 
from all the other COCs and routes of exposure is significantly less than 1. 0. 

3. 9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3B-12(b), the cumulative IELCR is 1.89 x 10·5, which is below the 
regulatory acceptable level of 1 x 10"4

. However, further examination of the table indicates that 
the IELCR for dermal contact of tetrachloroethene from groundwater is 1.51 X 10"5

, which is 
above the regulatory acceptable risk level of 1 x 1 o·5 for each COC and routes of exposure . 

Non-carcinogenic Risk: 

As shown in Table 3B-12(b), the cumulative ID is 3.1 which exceeded the regulatory acceptable 
level of 1. 0. Further examination of the table indicates that the primary contributor to HI is HQ 
for dermal contact of tetrachloroethene from groundwater. This is 2.03, i.e., the contribution to 
the lll from all the other COCs and routes of exposure is significantly less than 1.0. 

3.9.3 Sub-area 2C 

3.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(a), the cumulative IELCR is 2.02 x 10·8, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less ~ 1 x 1 o·5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(a), the cumulative ID is 0.95, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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3.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(b}, the cumulative IELCR is 3.92 x IO.s, which is well below the 
regulatory acceptable level of 1 x IO-'~. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(b), the cumulative HI is 0.047, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

3.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2,500 feet to the east of Area 2. There are no known unpermitted conduits present that could 
carry impacts from Area 2 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 2, it is not likely that 
migration of impacts from Area 2 to Coldwater Creek will occur. Quantitative evaluation ofthis 
pathway is presented in an addendum to this risk assessment. The Tier 1 ecological screening 
checklists have been completed- for this Area, and are presented as Attachment 3-A and 
Attachment 3-B. These checklists identified no potential ecological receptors or issues . 

3.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area 2A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of TPH-GRO and TPH-DRO from 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk The calculated risks for all the COCs and all potentially complete routes of 
exposure for the construction worker are below the acceptable target risks. 

Sub-area 2B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of aliphatics C 12 - C 16, aliphatics C 16 
- C21, and aliphatics C21 - C35 from groundwater. The calculated carcinogenic risk for the non
residential worker was below the acceptable target risk. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was dermal contact of tetrachloroethene in groundwater. The 
carcinogenic risk oftetrachloroethene exceeded the target risk for dermal contact of groundwater . 
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Sub-area 2C 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks . 
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UST/AST 

Sub-area 
Number 

B25 2C 
B31 2A 
B32 2A 

Notes: 

• 
Table 3-l 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 2: Demolished Area 
Boeing Tract I, St. Louis, Missouri 

Location 
Volume 

Contents CoMtruction Material Year Installed 
(Gallons) 

NWEC of Bldg. 45 335 Diesel Single Wall Steel 1958 
NWEC of Building 45K 4380 WasteJP-4 Fiberglass Reinforced Plastic 1983 
NWEC of Building 51 6000 Solvents Single Wall Steel 1977 

• 
Status Comments 

Removed 1987 Excavated 
Removed 1993 Excavated 
Removed 1986 Excavated 

Two former 15,000 gallon ASTs for fuel oil storage were located north of Building 48 and west of Building 48A and distribution lines ran east-west along the south side of Building 
51 (MACTEC, 2004). 

14 USTs owned by Airport Terminal Services located off-site to the west of Area 2 containing gasoline and ranging in size for 1,000 gallons to 20,000 gallons (MACTEC, 2004). 
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Table 3·2 

Soil Boring Information for Area 2: Demolished Area 
Boeing Tract 1, St. Louis, Missouri 

SUB-AREA 2A SUB-AREA2B SUB-AREA 2C 

Boring Date Drilled Boring Date Drilled Dorine Date Drilled 

1 6128/1988 SIA-l 11/1/1994 B48El 7/23/2003 

2 6/28/1988 51B-1 11/1/1994 B48S1 11114/2002 . 

3 6128/1988 52-Hl9-S 7/1/1995 B48S10 11/21/2002 

52-1 11/1/1994 52-H19-S2 7/1/1995 B48Sll 6/30/2003 

52-2 11/1/1994 52-H19-SE 7/1/1995 B48S2 11/15/2002 

B-7 1/10/2002 B4811 11/11/2002 B48S3 11/15/2002 

B-8 1/10/2002 B4812 11/11/2002 B48S4D NA 

B-27 1/10/2002 B48Nl 11/1112002 B48S5 11/19/2002 

B-2002 10/9/2001 H-12E 12/6/1993 B48S6 11/19/2002 

B51Wl 712/2003 H-12 Drain 12/6/1993 B48S7 11/20/2002 

B51W2 712/2003 H-12S 12/6/1993 B48S8 11120/2002 

B51W3 7/23/2002 H-19E 12/6/1993 B48S9 11/21/2002 

B51W4 7/23/2002 H-19N 12/6/1993 

Sidewall 8/10/1993 H-19S 12/6/1993 

U-Tank 8/10/1993 H-19W 12/6/1993 

MW-7S 12/4/2000 

S17B1 NA 

S17B10 NA 

S17Bll NA 

S 17B 12(MW lOS) NA 

S17Bl3 NA 
S17B14(MW10S) NA 

S17Bl5 NA 

Sl7B16 NA 

S17B17 NA 

S17B18 NA 

S17B2 NA 
Sl7B20 NA 
S17B3 NA 
S17B4 NA 

Sl7BS NA 
S17B6 NA 

S17B7 NA 
S17B8 NA 
Sl7B9 NA 
SB-1 2/4/1998 

SB-10 4/20/1998 
SB-12 12/4/2000 
SB-13 12/4/2000 
SB-15 12/4/2000 
SB-16 12/4/2000 
SB-17 12/5/2000 
SB-18 12/5/2000 
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SUB·AREA2A 

Table 3·2 
Soli Boring Information for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

SUB·AREA2B SUB·AREA2C 
Boring Date Drilled Boring Date Drilled Boring Date Drilled 

SB-2 214/1998 
SB-20 12/612000 
SB-21 9/5/2001 
SB-22 9/5/2001 
SB-23 9/5/2001 
SB-24 9/5/2001 
SB-25 9/5/2001 
SB-26 9/512001 
SB-27 9/5/2001 
SB-28 9/512001 
SB-29 9/6/2001 
SB-3 214/1998 
SB-30 9/6/2001 
SB-31 9/612001 
SB-32 9/612001 
SB-33 9/612001 
SB-34 9/6/2001 
SB-35 10/1512001 
SB-36 10/15/2001 
SB-37 10115/2001 
SB-38 10/1512001 
SB-39 10/1512001 
SB-4 21411998 
SB-40 10/1512001 
SB-5 214/1998 
SB-6 215/1998 
SB-7 216/1998 
SB-8 216/1998 
SB-9 4/21/1998 
TP-5 121412000 

Note: 
NA: Not available 
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Monitoring 

Sub-area 
Diameter 

WeD 
(inches) 

MW-A6 2A 2 
MW-A7 2A 2 
MW-A8 2A 2 
MW-Al6 2A 2 
~-Al9 2A 2 
~-51 2B 2 
~-6S 2B 2 
Mw-7S 2B 4 
MW-lOS 2B 2 
MW-llD 2B 2 
MW-111 2B 2 
~:liS 2B 2 
[I'P-6 2B 1 
Mw-8I 2B 2 
MW-8S 2B 2 
MW-9S 2B 2 
MW-A10 2C 2 
M\V-A11 2C 2 
MW-A12 2C 2 
MW-Al3 2C 2 
MW-A9 2C 2 
MW-A20 2C 2 

Notes: 
no: No free product observed historically 
yes: Free product observed historically 
NA: No information available 
ft bgs: Feet below ground surface 
ft: Feet 

• 
Table3-3 

Monitoring WeD Information within Area 2: Demolished Area 
Boeing Tract 1, St. Louis, Missouri 

Screened Total 
lnstaUation #of Times Last Time 

Interval Depth Status 
(ft bt!S) (ft) 

Date Sampled Sampled 

2.5-12.5 15 7/1411989 Inactive NA 6/30/1998 
2.5-12.5 15 7/1411989 Inactive 2 6130/1998 
2.5-12.5 15 7/17/1989 Inactive 2 7/2612001 
2.5-12.5 13 8/3/1989 Inactive 8 6130/1998 
2.5-12.5 12.5 817/1989 Inactive 7 6130/1998 
32.0-42.0 45 4/21/1998 Active 11 6127/2003 
5.0-15.0 15 4/20/1998 Active 7 6/19/2003 
3.0-15.0 16 1215/2000 Active 7 6/19/2003 
5.0-15.0 16 12112/2000 Active 7 6/17/2003 

64.0-74.0 75.25 12118/2000 Active 10 612612003 
32.0-40.0 40 12113/2000 Active 10 6125/2003 
6.5-16.5 16.5 12112/2000 Active 10 6/17/2003 
6.0-16.0 16 9/5/2001 Active 8 6/17/2003 

32.0-40.0 40 12118/2000 Active 10 612612003 
8.0-16.0 16 12118/2000 Active 10 6/19/2003 
6.0-16.0 16 12/20/2000 Active 10 6127/2003 
4.5-14.5 15 7/18/1989 Inactive 7 4130/2002 
8.5-18.5 19 7119/1989 Inactive NA 4/30/2002 
4.5-14.5 15 812/1989 Active 7 4/30/2002 
4.5-14.5 15 812/1989 Active 13 3/20/2003 
4.5-14.5 15 7/17/1989 Inactive NA N/A 
8.5-18.5 19 817/1989 Inactive NA N/A 

The thickness of free product is tabulated in Table 3-3(a) 

September 2004 

• 
---

Free Product 
Free Product 

Observed Since 
at Installation 1992 

No No 
No No 
No No 
No No 
Yes No 
No No 
No No 
No No 
Yes Yes 
No No 
No No 
No No 
Yes Yes 
No No 
No No 
Yes Yes 
No Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes N/A 
No Yes 
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Table 3A-S(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 2A: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

i 
i 
0 

SampleiD 

~ i i 
~ 

~ 

~ ~ N 

~· 
ii 5 

Non- Resid~ndal Worker 
851Wl-6 25 4.3 25 
851W2-6 25 NA 25 
B51W4-6 2.5 2.5 2.5 
Sidewall (na) 2500 NA 2500 
52-1 (0-1) ND NA ND 
~2-2 (0-1) NO NA ND 
B-7 (na) 102 NA . 25 
8-8 (na) 218 NA 28 
B-2002 (6-7.5) 225 NA 25 

Average Concentration • 
Only Samples With 442.5 3.4 375.786 

VOC Detections 

Constr-.ction Worker 
851Wl-6 25 4.3 25 
851W2-6 25 NA 25 
851W3-12 2.5 2.5 2.5 
B51W4-6 2.5 2.5 2.5 
Utank (na) 2500 NA 2500 
ISidewall (na) 2500 NA 2500 
52-1 (0-1) ND NA ND 
52-2 (0-1) NO NA ND 
B-7(na) 102 NA 25 
B-8 (na) 218 NA 28 
B-2002 (6-7.5) 225 NA 25 

Average Concentration • 
Only Samples With 622.22 3.10 570.33 

VOC Detections 

NOleS: 

uglkg - microsrams per kilogram 
Groundwaler table is ala deplh of 7 feel below pllUIId surface (bgs) for area. 
Noa Residential Worker - above groundwaler table in lhe area 
Construc:tion Worker- above a dcplh of 20 feel bgs 

VOCs- Volatile Organic Compounds 

na - DOl available 

NA - Not Analyzed 

ND - Not Delecled 
Bold indicales a delectioa 

VOCs 

lilil 

.~ 
0 g 
~ 
·~ 
~. 

0.5 
NA 
5.3 
ND 
ND 
ND 
NA 
NA 
NA 

2.9 

0.5 
NA 
4.8 
5.3 
ND 
ND 
ND 
ND 
NA 
NA 
NA 

3.53 

I i lilil ~ 
0 

~ " ~ ~ 

~ 
0 

~ ~ 
$ 
u 

e ; 
~ 

0.5 25 0.5 25 
NA 25 NA 9() 
3.9 2.5 2.5 2.5 
ND ·57 ND NA 
12 ND ND NA 
26 NO ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

10.6 18.971 39.167 

0.5 25 0:5 25 
NA 25 NA 9() 
10 2.6 2.6 2.5 

3.9 2.5 2.5 2.5 
ND 472 ND NA 
ND 57 ND NA 
12 ND ND NA 
26 ND ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

10.48 67.49 1.87 30.00 
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Table 3A-5(b) 

Soil Constituents Average Concentrations for TPIIs in Sub-area 2A: Demolished Area Non-Residential Worker 
• Tract 1. St. Louis. M" • uoemg - --

Constituent 
B51W2-6 B-7 (na) B..S(na) 

Fractions 

TPH.-DRO 
8/10/1993 NA NA NA 
111112003 2,500 4,780 12,100 
'rl/2312003 NA NA NA 
~VERAGF; TPH- D.Q.O 2,500 4~78(!) 12,109 
r:I'PIJ-GJlO 
'rl/112003 27,000 4,640 10,400 
7123/2003 NA NA NA 

~~GE TPH- GJlO 27,@ . 4.6a0 lQAQO. 
TPH-ORO 
71112003 2500 NA NA 
712312003 NA NA NA 

~ VERAGE TJ;»H .. ORO 2,500 '. 

Notes: 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a deplh of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

B-27 (na) 

NA 
3,215 

NA 

. 3,215 

5,000 
NA 

s,aoo. 
NA 
NA 

1 of2 

B-2002 (6-7.5) 

NA 
45,920 

NA 
45,~0 

15,100 
NA 

15tlop. 

NA 
NA 

Overall 

Side Wan 
Area 

Average 
(uglkg) 

TPH-DRO 
640,000 

NA 
NA 

640000 ,,. . ~ . us;~ 
TPH-GRO 

NA 
NA 

·~ .. . ' !~ ... ~ 
TPH-ORO 

N~ 
NA 

2,SQO 

• 
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Table 3A-S(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area Construction Worker 
Boei112 Tract 1. St. Louis. M. . 

' - -

Constituent 
BS1W2-6 B-7 (na) B-8 (na) 

Fractions 

TPH-DRO 
8/10/1993 NA NA NA 
~/21l003 2,500 4,780 12,100 
~12312003 NA NA NA 
!AVERAGE TPH • DRQ 2;,500 ' 4,780 12,100 

rfi'H-GRO 
1/21l003 27,000 4,640 10,400 

1 712312003 NA NA NA 
~YERAGE TPH. • G.R.9. . 27,f!'¥) ' . 4,64(:) 10,4()0 

TPH-ORO 
17121l003 2,500 NA NA 
712312003 NA NA NA 
k\ VERAGE TpH- ORO 2$00. 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH -Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 

B-27 (na) B-2002 (6-7.5) 

NA NA 
3,215 45,920 

NA NA 
3)J5. .. 45,920 

5,000 15,100 
NA NA 

s;ooo 15,1()0 

NA NA 
NA NA 

2of2 

UTank Side WaD 

14~.000 640J)OO 
NA NA 
NA NA 

l4~~9~)i(XJO. 640000 
'· •• '· •• ,c 

NA NA 
NA NA 

NA NA 
NA NA 

• 
OveraU 

Area 
Average 
(ug/kg) 

TPH.,ORO 

~~~~~? 
TPH-GRO 

~413 ... 
TJ;iU: - OltQ .. 

2,500. 

MACfEC 
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SulpleiD 

~ ~ 

r ! 
2-110-ll IUOIMI IMI 
2-1 1·2 17.AM.8M ~ 

i2-2iO.n 14..,_ l.t5ll 
·2 1-21 . ..,...... U61 

51W4-6 NA N 
Annceee.......,. .... 

0111.1 Samfloo WI .. 16.175.101 3,715 
Melals De1odiHs 

-q~tc .............. -
~ ............ , ....... ._. ..... (tlp)for-. 

rb RaWatlial Wad:a·.,_..,.._._.. .. dle

o...-.wOibr·.a.o.ea ... f'A201rd .. 

NA-NoiAad,... 

SampleiD 

~ 
! 

2-110-11 1oUIUII 
2·1 1·2) 17,401.tlt 
2-2 (O.Jl ......... 

SH(I·n_ 1..,..,. 
B51W3·12 N 
B51W4-6 N 
Annceee_...... ..... 

0111.1 Samfloo WI .. 16.175.111 
MetalsDdedlo• 

-= q~tc . ..._,..tiiot-

~ 

i 
.JAil 
3.631 
4,951 
3,161 

NA 
N 

3.715 

~ .......... .,, .. lldow,._..~(ltp)h-. 

rb.-..b.lwart.--.- ............ ..WCia*-
..........,..., ......... , .... o/20,_ ... 

NA·Nol.....,... 

September 2004 

I ~ 
·-~ 

...... 
34.51 254MI 

.aM 12.9MI 
2.9-'1 171.111 

N NA 

.11,175 119,251 

r ~ 
~'Jtl ··-34..511 254.111 

" ..... 12.9 .. 
2.9-"1 17;JMI 

NJ N 
NA N 

.11,175 119,251 

Ta~ 
s.u C..Sd-DIS Annce eo-atrado• rer M-~ 2A: Daaoll5lled Ana Nea-Resldelllial Wed<er 

Deelllll-• •-.a a ~ ... -· 
Metals 
( ....... 

I I i i I ~ IIC 

I ~ ~ § ~. :; 
1.1.11 :1.43.5 1.41 101 ., .. 4.. i6l I I 14M :zt .~, 

1.2'71 :1.43.5 3,71 lOG 17 II Ill I'M .1t ,._, .. " 
M3 2.190 lUI Ill :IIJ 4; » ' JIM t4i.i 7~ .... :1.43.5 5.11; Ill 15.: 4 » 31,61 w 2:5iiJ 
N N N N N N NA 15341 N 

1,116 7311 1,317,501 17,411 6.135 33,525 ., ... ~ 46.1" MM.-
--- ---- - -

Ta ... 3A·5(c) 
Soil CeiiStl- Annce Ceii<Uiralle• l"erMelals Ia SodHrea 2A: ._......Ana, Ceolslnocdea Worl<er 

~1.-...:a.aOHo....--.~ 

Metals (-
~ I ~ 

I I ~ i ~ ~ ~ .~ = 8 8 ~ 
1J.JI :1.43.5 ......... 16 .. 4~ lUll lofMI.IM ... .,.,... 
1.271 :1.43.5 37M.ttt 17.511 ll.llt 11.111 19,6tl.ttt .11.5111 2.3501 

M3 1.191 16MO.tlt 

~ 
...... 93.tlt Zl""'.tlt :rf. 7.511,1 

IMI :1.43.5 _MSI~ 4..32111 11.111 21-- 1.5601 
N NA N N N N N N 
NA NA NA N.ll NA N N 15]8 NA 

1,116 7.11 1,31'7,501 17,411 6.135 33,525 .,~ 39,773 3,611,010 

• 
I e ! I ~ ~ ! u I ~ ~. § 
16M » 15.;1141 ........ 2.t.11.1111 32.!11 45MG 
,.~ 216 ., ... 111.8M ......... .)f_]lll 44.14MI 
Z49-:Mi Ill 14 ... UIIMI 1..wtMI 34.101 ZIUGG 

444..iii Z3 wet 1.141 .... 1.581MI 3UOI 3UOII 
N N N N N N N 

36Z,25I 49 15,751 1,42.'7,501 .,.,... 34,375 116,675 

I ~ ~ > e .:I 

r i 
~ 

Q 

~ 
< u ; ~ : ~ 

143..11 » 15.»1 1261Mt 2-t.JI.tlt 3l.5l4l 45,610 
613.11 216 .,,.. 111.111 

~ 
lf.liG 4410 

%49.141 II 14MI :Z.I.._ 34.110 %19~ 
444.,01 Z3 l.J.MI .......... l.!ll.tlt 31- 31.100 

N NA N N N N NA 
NA N N N N N NA 

362,251 49 15,751 1,42.'7,511 ., ..... 34,375 116,6751 
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Table 3A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area lA: 

Average 

Notes: 

Only Samples With 
VOC Detections 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Demolished Area 
Tract St. 

220.35 34 7 

!1\\Yii!IJ.Ii-ill.llflljiffl~~-M:lii!~l!i)i!i!i~i~:Iji:iliiii)I:i))~:):l 
Bold indicates a detection 

September 2004 

5.5 4.15 24.33 81 

MACTEC 



• 
SampleiD 

-.JW.orlltr 

i-7 
1-4.5 

........ -~· 
voco.i..:= 

• 
1Womr 

ID 

;.S.Il.S 
1-16 

·16 

... 5 
i-8.5 
.5-1:!.5 

~ 

\ ! 
~ 

I I ~ f 

=I 
27. 

:Z,U2.15 ll.n 

r--
1-

3 

N 
N 

Tobk311-5(o) 
Soii~A ....... c-ra&I'Oiloas lor VOC.IDSub-ana JB: Do-A"" 

O..lai!TI'II<li.Sl. .M ..... 

voc ullkal 

a 

i I I I I ~ I ! 
i i I I ! ,; ' J 

.. 
60001 ;z, 

N 
N 

111.36 513'7 , .... lt,315.71 14.1'7 435.50 - lt6t.OO 

II 

61, 
N 
N 

I 

93.33 

I 

·~ ~ 
t i ~ i 

-. .... 

-~ 
~ 

,7110,11 

11'19.00 117,193 15.46 19.50 

.... 
I- ~ 
I-

.1!! 
:14 
3Z 

~~ 
111.1 

lw.l'l 

.__ 

14.1 

! l I 

). 

). 

1.0 

:zu I 137.17 

N 

5, 

:z. 

-.-~ 

3 . 

•• 
113.43 :IIC,:I45.l7 ,,, .. .,.1-.n 611.31 l9A5 507A 



• Table.(b) 
Soil Constituents Average Concentrations for TPuS in Sub-area 28: Demolished Area Non-Residential Worker 

Boein2 Tract 1. SL Louis. M' . loillloirU'-··· 

Constituent SB-25-6 Fractions SB-20-7 

jfPH-DRO 
2/5/1998 NA NA 
12/412000 NA NA 
121512000 NA NA 
12/612000 900,000 NA 
9/512001 NA 9,300 
9/612001 NA NA 
10/1512001 NA NA 
1111112002 NA NA 
lA VE.RAGE WIJ- D_RO. 900,000 9,3Q() 
ri'IJH-GRO 
~5/1998 NA NA 
12/412000 NA NA 
12/512000 NA NA 
12/612000 1,500 NA 
/512001 NA 2,000 
/612001 NA NA 

10/1512001 NA NA 
AVERAG:E-TP:U~ GltQ 1,500 2,000 
TPH-ORO 
12/412000 NA NA 
12/512000 NA NA 
12/612000 1,500 NA 
/5/2001 NA 2,000 
/612001 NA NA 

10/1512001 NA NA 
11/1112002 NA NA 
AVERAGE TPH- ORO 1,500 2,000 

Notes: 

Groundwater table is a1 a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worlcer - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH -Total petroleum hydrocarbon 

September 2004 

SB-26-6 SB-30-6 

NA NA 
NA NA 
NA NA 
NA NA 

1,400,000 NA 
NA 1,400,000 
NA NA 
NA NA 

1.400;000 l.400.QOO .. ' 

NA NA 
NA NA 
NA NA 
NA NA 

200,000 NA 
NA 20,000 
NA NA 

200;()()() 2();000 

NA NA 
NA NA 
NA NA 

200,000 NA 
NA 20,000 
NA NA 
NA · NA 

200,000 20;000 

1 of2 

SB-31-6 SB-33-7 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

110,000 5~00 
NA NA 
NA NA 

llQ~QOO $.500. 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2,000 2,000 
NA NA 

Z;OOO 2,()()0 

NA NA 
NA NA 
NA NA 
NA NA 

16,000 2,000 
NA NA 
NA NA 

·~.Qoo ' 2,000 

DRO - Diesel nmge organic 

GRO- Gasoline nmge organic 

ORO- Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

SB-55.5-7 

1 onnnnn 
NA 
NA 
NA 
NA 
NA 
N~ 
NA 

1,9()0,000 

180,000 
NA 
NA 
NA 
NA 
NA 
NA 

1$0,0QO 

NA 
NA 
NA 
NA 
NA 
N~ 
NA 

• 
Overall 
Area 

Average 
(uglkg) 

TPH-DRO 

3l1,8:f~t ··. 
'UH.-G~O: 

.. 
.$8~t~r 

TPit·ORO. 

· 40JS.Q,oo· 

MACfEC 
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Table 3C-5(a) 
SoU Constituents Average Concentrations for VOCs in Sub-area 2C: 

Demolished Area 
B in T t1 SL Lo is Miss oe 1g rae ' u ' our 

VQ:Cs (ug/kg) 

~ 

~ 

~ 
; 

SampleiD u 
~ ; z 

i 
r"l 

~ ~ 
..:I s 

I ~ i 6 ~ .~ 

Non· R.esldential Work.e.-
Average Concentration • 

Only Samples With 
VOC Detections 

(:onstruction Worker 
~48El-8 2.5 2.5 5.8 2.5 
B48Sl-6 307 227 NA 3000 
B48S3-10 98 346 NA 52 
B48S5-6 57 25 NA 354 
B48S7-7 25 25 NA 76 
B48S8-7 125 408 NA 1090 

Average Concentration • 
Only Samples With 102.42 172.25 5.8 762.42 

VOC Detections 

Noces: 

uWJcg- micorgrams per kilogram 
Groundwater table is at a depth of S feel below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

Bold indicates a detection 

..:I 

iS s 
I 
t 

2.5 
829 
254 
67() 
273 
461 

414.92 

MACTEC 
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Table 3C-5(b) 
Soil Constituents Average Concentrations for TPHs In 

Sub-area 2C: Demolished Area 
Non-Residential Worker 

B . T 1 S Lo . Miss rl oemg ract , t. UiS, ou 

Overall 
Constituent 

B48S11~3 
Area 

Fractions Average 

-~· 
(uglkg) 

PH -uao WU·DRO 
11114/2002 NA 
11/15/2002 NA 
11/19/2002 NA 
11/20/2002 NA 
11/21/2002 NA 
6/3012003 1,330,000 
7/23/2003 NA 
;A'VERA.Qt: 'I'PtJ • DR.O. 1,330,000 ~~30,000 

ri'PH·GRO TPH-GRO 
11/14/2002 NA 
11/15/2002 NA 
11/19/2002 NA 
11/20/2002 NA 
6/30/2003 13,00() 
7/23/2003 NA 
~YERAGE'fPH • G:RO 13;000 1~;000 

TPH-ORO TPH-ORO 
11114/2002 NA 
11/15/2002 NA 
11119/2002 NA 
11/20/2002 NA 
6/30/2003 34,000 
~/23/2003 NA 
~WJQ~E 'Q,'R ·'O.JlO ~ . .. . : .. ' ,. • ..: •.. • ..:J· . •. /.... ' 34~0® 3it;OQO 

Notes: 

Groundwater !able is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater !able in the area 

Constnaction Worker· above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH • Tolal petroleum hydrocarbon 

DRO - Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

1 of2 MACTEC 



• •• • Table 3C-5(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area Construction Worker 

Constituent 
B48Sll-3 

Fractions 
B48S10-7 

TPll- DRO 
ll/14/2002 NA NA 
11115/2002 NA NA 
11/19/2002 NA NA 
11120/2002 NA NA 
11121/2002 38,000 NA 
6/30/2003 NA 1,330,000 
7/23/2003 NA NA 
lA YEJM:G;~ TPD;- DRO 38,0Q0 1,330,000 
TPH-GRO 
11/14/2002 NA NA 
11/15/2002 NA NA 

' 11119/2002 NA NA 
11/20/2002 NA NA 
6/30/2003 NA 13,000 
7/23/2003 NA NA 
IAVE.ffi\QE l:JJfl- GRO 13~000 
TPIJ- ORO 
11114/2002 NA NA 
11/15/2002 NA NA 
11/19/2002 NA NA 
11120/2002 NA NA 
6/30/2003 NA 34,000 
7/23/2003 NA NA 
IAVERA.GE.TJJH - ORO . 34-,000 

Notes: 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

ugfkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

September 2004 

Boein2 Tract 1. St. Louis. M. · 
~ ' 

B48S1-6 B48S3-10 

2500 NA 
NA 2500 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2,5'00 :.- ~: :zsoo· 

250,000 NA 
NA 83,000 
NA NA 
NA NA 
NA NA 
NA NA 

250,000 ... B'~.QOQ · . 
.. 

47,000 NA 
NA 2,500 
NA NA 
NA NA 
NA NA 
NA NA 

47,000 . . 2,500 . 

2of2 

B48S5-6 B48S7-7 

NA NA 
NA NA 

2,500 NA 
NA . 2,500 
NA NA 
NA NA 
NA NA 

2,500 2,500 

NA NA 
NA NA 

66,000 NA 
NA 38,000 
NA NA 
NA NA 

.. · 66,000 38,000 

NA NA 
NA NA 

2,500 NA 
NA 2,500 
NA NA 
NA NA 

2,500 2,500 . 

DRO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

Overall 

B48S8-7 B48S9-8 
Area 

Average 
(ug/kg) 

TPH-DRO 
NA NA 
NA NA 
NA NA 

2,500 NA 
NA 38,000 
NA NA 
NA NA 

2~09 .. . 38.000 '_ 1:7.7~-·~ . 
T~fl- G.RO 

NA NA 
NA NA 
NA NA 

133,000 NA 
NA NA 
NA NA 

1~~ ;~· · · · ;~;tr;.z .. 
. Ti».lJ - Q.J.{() 

NA NA 
NA NA 
NA NA 

2,500 NA 
NA NA 
NA NA 

2,50Q .. ~S,f6.7 
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Table 3C-5(c) 

Soil Constituents Average Concentrations for 
Metals in Sub-area 2C 

Demolished Area 
Non-Residential Worker 

and Construction Worker 
s M1sso uri Boeina Tract 1, t. Louis, 

Metals 
(uglkg) 

SampleiD 

~· 
;:j 

B48El-8 8,210 

Average Concentration • 
Only Samples With 8,210 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is at a depth of S feet below ground 
surface (bgs) for area. 
Non Residential Worker- above groundwater table in the 
area 

Construction Worker· above 11 depth of 20 feet bgs 
NA • Not Analyzed 

MACTEC 
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Table 3-6 
Groundwater Samples Used in Average Co~centration Calculations in Area 2: Demolished Area 

Boein& Tract 1, St. Louis, Missouri 

2A 

2B 

2C 

Note: 

Volatile 
Organic 

Compounds 

B51W1W 
B51W2W 
B51W4W 
B-7 
B48NlW 
MW-lOS 
MW-llS 
MW-6S 
MW-7S 
MW-8S 
MW-9S 
SB13W 
SB18W 
SB20W 
TP-1 
TP-10 
TP-11 
TP~l6 

TP-17 
TP-18 
TP-19 
TP-2 
TP-20 
TP~21 

TP-22 
TP-23 
TP-24 
TP-25 
TP-3 
TP-4 
TP-5 
TP-6 
TP-8 

B48SlW 
B48S2W 
B48S3W 
B48S5W 
B48S7W 
B48S8W 
B48S9W 
MW-A13W 

- -

Total 
Petroleum 

Hydrocarbons 

B51W2W 
B51W3W 

B48NlW 
MW-lOS 
MW-llS 
MW-6S 
Mw-7S 
MW-8S 
IMW-9S 
SB17W 
TP-1 

·TP:.:1o 

TP-l7 
TP~l8 

TP-l9 
TP-2 
TP~2o 

TP-3 
TP-22 
TP-23 

TP4 
TP-12 
TP-13 
TP-15 
TP-14 
TP-5 
TP.-6 

tp.;g 

TP·9 
B48ElW 
B48SlOW 
B48S2W 
B48S3W 
B48S5W 
B48S6W 
B48S7W 
B48S9W 
MW-Al3W 

... _-.-...--_-analysis type not perfonned 

September 2004 

Polynuclear 
Aromatic 

Hydrocarbons 

.... --=--------.::::-.... 

..... --:..-------.::::--

- ,..--;.. .... .._.. .... .::::-.. -

.· 

............ .,.......,., .. --.. -- ..... _ 
----=--............. -.::::-_ 
_--;_-.. -...-.. -.:;::-_ 

----=--------.:;::-_ 

---=--~-:_-

.. --:..---------.::::-_ 

'; 

Polychlorinated 
Biphenyls 

·---~~------- ----
---~~--_ __. ----

--: =--- ---= :-_ 
---~~---------- ..... ___ 

-----~~----------- ............. -: =--- ---= :- -
........ ~~----- -----

--: =--- --....: :: 
--= =--- ..--::: 
---~~·--_..... ---·-

Metals 

B51W3W 
B51W4W 
MW-A8W 

TP-1 
TP-9 

B48ElW 

MACTEC 
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Table 3A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A: 

Demolished Area 
B I T t1 St. Louis Misso ri oe ng rae ' ' u 

SampleiD 

~51WlW 
~51W2W 

B51W3W 
B51W4W 
B-7 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ug/1· micrograms per liter 

VOCs. Volatile Organic Compounds 

NA • Not Analyzed 

I 
~ ~ I ~ 

1.75 1.75 
60.9 2.5 

2 z.s 
1.75 1.75 
817 130 

220.35 34 

No VOCs except methylene chloride deteCted io'the sample 

Bold indicates a detection 

September 2004 

vots 
(ua/1) 

; 
~ [;1;1 

~ ~ s = = I 

.~ v 
~ s 
~ ~ 
~· ~ 

~ 
2.5 1 
2.5 NA 

3.67, 6~05 
3 10 

20 NA 

7 5.5 

I ...:1 
0 ~ 
9 ~ 
= ~ I u 
~.· 

~· ...:1 e e 
3.5 1.75 2.5 
NA 60.8 179 
2~50 2,.S 2.5 

4.8 1.75 2.5 
NA 33 140 

4.15 24.325 81 

MACTEC 
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Table 3A-7(b) 
Groundwater Constituents Average Conce,ntrations for TPHs in 

Sub-area 2A: Demolished Area 
B i T t 1 St Lo ' Misso i oe ng rae ' . UJS, ur 

Constituent 
Fraction by B51W2W 

Sample Event 

TPH-DRO 
1/10/2002 NA 
7/212003 190,000 
7/23/2003 NA 
7124/2003 NA 
4/30/2004 NA 
AVERAGE 190,000 
TPH-GRO 
712/2003 1,110,000 
7123/2003 NA 
7124/2003 NA 
~/30/2004 NA 
~VERAGE 1,110.000 
TPH-ORO 
71212003 500 
7123/2003 NA 
712412003 NA 
4/3012004 NA 
AVERAGE 500 

Notes: 

uWJ- micrograms per liter 
TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

B51W2W. 
-2004 

NA 
NA 
NA 
NA 
250 

NA 
NA 
NA 
250 

NA 
NA 
NA 
250 

Overall 

B51W3W 
Area 

Average 
(ugll) 

TPH•DRG 
NA 
NA 
NA 
309 
NA 

309 95,155 
TPH-GRO 

NA 
NA 
500 
NA 

500 55~,250 
. TPH•ORO 

NA 
NA 
75 

NA 
75 2~8 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 3A-7(c) 
Groundwater Constituents Average Concentrations for Metals in 

Sub-area lA: Demolished Area 

Only Samples With 

Notes: 

ug/1· micrograms per liter 

NA ·Not Analyzed 

Bold indicates a detection 

Tract St. 

46.5 

~~~EEE~ 

765 8.9 39.5 36.5 

MACTEC 
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J! 
<C 

SampleiD ~ 
0 • 9 
i5 
~ 
"'l 
"'l 

1141NIW I 
~lOS 7z.l 

-liS 0. 
.6$ 1.71 
-75 1089.29 
.as 0..5 
-95 4.N 

13W Z-.$ 

18W 1%541 
BlOW Z-.$ 

:P-1 %54.65 
1'-10 I:ZS 
J'oll I:ZS 

-16 :zs 
17 

-18 0 
-19 0..5 
-2 206.63 

lrP-20 I.S 
11'-21 %.5 
IP-22 %.5 
lrP-23 u 
IP-%4 0.5 
1"!'-:ZS 0..5 
TP-3 18.73 
11'-4 I 
TP-5 JOO( 
IP-6 61.5( 
IP-8 o.s 

A-ea.-nllon-
Only Samples With l..ul 
-.YOC D<tecllons ---..... - ..... 

VOC.·Y-Oopol<~ 

September 2004 

Iii 

I !;1 lol 

i5 <C 

~ ti ~ 
;;. 

0 t 9 • 9 

I = = u u 
I? li 
"'l "'1 

I I 0.$ 
7z.l 7z.J4 0.541 

0 0.$ %II 
1.71 2.A 0.511 

1089 1089. ZSO.CIIJ 
0. 0 0.$ ....,. 4. 8.541 
Z-.$ Z-.$ N 

1%541 IIlii N 
z Z-.$ N 
~ ~ NA 

I:ZS I:ZS NA 
I:ZS I:ZS NA 
:zs· :zs NA 
5 s N 

0 0..5 NA 
0 0. NA 

%06.63 au :zso.oo 
3.: I NA 
Z-.$ Z-.$ N 
z. NA 
z.s Z-.$ NA 
0. 0.5 NA 
o. o.s N 

18.73 18.73 0.51 
I I. 0.5( 

100 IOQ NA 
61 61 0.5( 

0 0 N 

146.96 149.91 48.36 

'-

NA·Nol................ 

i 
~ 
;;. 

t 
i! I • 
~ ~ 

I :13 
7z.l4 M07.14 

0 :zs 
158 7t.A.l 

1089.%! 544%85. 
0.$ :zs 

4.9! %41.87 
NA I 

1%541 :zsoc 
5 

~ W%7 
I:ZS 6001 
I:ZS 6001 
:zs lUll 
5 2541 

0.5 :zs 
0..5 Zl 

%35.79 10%85.00 
0.5 :zs 
N NA 
N.l N 
NA N 
0..5 :13 
0.5 :zs 

48.A6 915.45 
0.81 3I.M 
11100 34375 

61.51 3015.00 
0.5 Zl 

112M 5,223.62 

• 
T-311-7(al 

Graonl-rCenotii-A-~r...VOCsln~2B: ~A-
-Tnl<ll 51...-.M-

VOCs<UIIII 

I 
Iii !1\1 E l!i ~ ! Iii 

I s ..J 

~ s iii! .. 9 I i I 
Iii 

Iii • = I ~ i5 e 
u Iii g 0 ~ 
lol 

..J 

~ ~ 
Iii iS I .. .. ! ~ 

0 
i ! o\ ;;. > ;;. s ~ . ~. I I ~ 

;;. 
f E Sl .. .z .z ~ 

I a.m I I :zs 0.$ z. Z-.$ I I I 
6J.I 7z.l 63.1 1M M07.1 63.44 360.71 %11.00 515.111 73.61 7z.7!1 
0.48 lA! OS. 0.71 ll Ull %..5 1.1 .. ., t.ll 0.75 
1.71 5IIU"l 1.71 158 68.51 1..58 7.5'l 3.9: 158 1..58 1.58 

1089.%9 9,n, 1089 1089.29 544%11.5'l 10892! 5441.1141 1871.4 1089.29 1089.%9 1089.%9 
0.49 G.64 O..t 0.$ :zs 1.11 Z-.$ I. o.s 0..5 0.$ 
u 174.61 ... 7~ %41.01 4. %4.11 16.1 6.25 7.,., "" Z.5 " z.s NA I NA N NA N NA 

1%541 z..a 1%5( 1%541 :150(] :150(] I 1%541 1%5( I:Z: NA 
Z-.$ z.s 14 5 5 :z.. I N 

2A.5 ,.,. 267.5 $!10 
1;51 

.~ ~ 5011 501 5I 5011 
I:ZS ."IW Ill I:ZS I:ZS 6Zl Ill I IZl 
Ill 9.300 Ill I:ZS I:ZS ru I:ZS I I:ZS 
ll :zs Zl ua 1%541 :zs I:ZS :zs 51 :zs 

:16%7.5 " %541 I :zs 5 5 5 5 
0 I o.s o.s :zs 0..5 2.5 0.5 0.$ ·o..5 0.$ 
0.5 3.55 0..5 0 :zs 0. 2..5 0.$ 0.$ 0 0..5 

%06.63 6.l50.IN nz.:zs 235.7'! 10%85.13 %35.7'! 1028.75 9511.07 235.91 %35.7'! 235.79 
1.$ 1.5 15 0 :zs 1..5 z.s 0.$ 0 0.5 0.5 
Z-.$ 147.!5 u NA N Z-.$ :z.. NA N NA NA 
Z-.$ 581 2 NA NA Z-.$ N N N NA 
2.5 Z.5 6.1 NA NA Z-.$ 2 N ... NA NA 
0 0.5 0 o.s 15 0.5 2.5 o.s 0 0 0 
0 3.1 0..5 0.5 :zs o.s 2..5 0.5 0. 0. 0 

7UI 186.91 32-111 21 9%5.4 155-3! 91.73 ll0.25 24. 210.: lt.l2 
1.13 ... l.ll 0. 34M 1.111 3.89 5.8! 0 0.81 0.1141 

1001 • 1001 . I 34375 131Z--' 3687.5 15011 100 1000 916.67 
61.511 61 61.511 61 3015.00 61.5( 301.50 215.%8 U6 61.50 61.911 

0.5 o.s 0 :zs o.s 2.S Z-.$ o.s o.s o.s 

239.A7 4,49'7.AO 148.11 185.AI 5,222.10 nz.46 511.19 328.91 221.AI 119.16 131.74 
. -- -

• 
B !1\1 

E Iii I Iii l!i I Iii 

I & I i Iii .. 
= ~ 

Q 

i iii! ~ u 
~ 9 iS 0 9 ;;. 

o\ 9 • s 5 = Iii 9 = :i 

~ ~ ;i; u .. 
j 0 .. g • t!. 

~ i ~ ! e ! :: :t. 
I I II.A7 Z-.$ I 3.1Zl I I I 

JO%.A 7z.l 7U 3U.AI 7z.l4 7z.l 7z.l4 7:Z.I 119..4 
1.1 o.s 3.31 Z.ll 0.5 1.3<1 Cl.5 0..5 1.4311 
I.S 15 1.71 4.29 9 "IU4 1.58 153.36 4.~ 

1089 1089.29 I.M.IOM 5300.00 1089 15,81.1 1089.29 1089.29 3%67.1 
0 0.$ 4.11 .245 0 '"" 0.$ 0.: 1.4583 

u 5.3<1 ..,_, 22.A5 4. ~ 4.1141 7.10 14J 
NA NA I r. N z. I 

·~ 
1%5( - I %50 I:ZS t2l :150(] :150(] IZl 

I 2.5 Z-.$ Z-.$ Z-.$ Z-.$ s s %. 
5011 501 168JIOCJ 65011 3Zl 1.3511 SCJO 12750 13 
I:ZS I:ZS II .... 600 I:ZS 1100 I:ZS I:ZS 31 
Ill I:ZS ... 600 I:ZS - I:ZS IMO , 
41 15 :zs I:ZS :zs :zs :zs :zs 7 

5 5 %31 :zs 5 10 s 5 I 
0. OJ 0..5 Z-.$ I o.s 0.5 I I. 
0.5 0..5 3.55 Z-.$ 0..5 U! o.s o.s I. 

235.79 235.7'1 19.1100.06 I.G%9.1 ZIU6 ~1%.56 235.79 21%.56 619.2 
o.s 0.5 1.5 Z-.$ u I 0.5 4U5 
NA NA Z-.$ Z-.$ Z-.$ u NA %11. z. 
N NA 1.540.1 Z-.$ 5.3 139. N IOU z. 
NA NA u 9 Z-.$ u N Z-.$ Its. 

28. 0..5 0.5 2.5 0.$ 0 0.5 0..5 I. 
0 0 0.5 2..5 0.5 0.$ 0.$ 0.$ I. 

24.1 20.35 659-"4 179M 18.73 923. 20.35 18.95 151.1 
0. 0.1141 3.419.A4 9.!5 1.11 63.1 J.J4 4.60 5.2 
100 1000 lll,25G :150(] 1000 -~72! 131U :Z..I6U 2687. 

" 61.511 61.511 301.50 61.50 371 61.511 61.50 184.5 
0..5 0.$ 4. Z-.$ ... o.s 0.$ 120 I. 

l87.26 110.,., 19,114.53 649.A4 151.16 1,991.12 24351 727-'l 
~·· --

,_ 
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Nola: .... ...._ ....... 
TPH-Tolalpdnl_..,.._ 

DRO • Diad._ CllpiiiC 

ORO • Oosolino - C11p11ic 
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OR0-011-Gipllic ---·NA-Nat.-,.... 
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Table3B-7(b) 

Greundwater Constltuenu .N Concentntions for TPIIa In Sa........, :ZB: Dauolilhed Area • 
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-............ pcrJilor 
TPII· Tolll,.._..,.._ 
DJIO • Diolelrqe Olpllic 
OllO· auolinerqe ...... 
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Table 3B-7(b) 
rconceatntiou for TPHs In Sub-area 28: Delllolbhed Ana 
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Table 3B-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 2B: 

Demolished Area 
B in T 1 S Lo is Misso rl oe 11 ract , t. u ' u 

SampleiD 

rrP-1 
fl'P-9 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

tJ 

i 
.. ~ 

3.7 
130 

66.85 

Metals (ugll) 

~ 
·~· 

·~ i 
~ 0 

5 ·~ ~ 
440 2.5 5 

1600 5.4 19 

1020 3.95 12 

~ 
Q i 
~ ·..J 
::3 ·~ 

4.2 2.5 
6.7 13 

5.45 7.75 

MACTEC 
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Table 3C-7(a) 
Groundwater Constituents Average Concentrations for VOCs in 

Sub-area 2C: Demolished Area 
B ' T 1 St. Lo is Misso ri oeang ract L, u ' u 

SampleiD 

B48SlW 
B48S2W 
B48S3W 
B48S5W 
~48S7W 

B48S8W 
B48S9W 
MW-Al3W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ugll - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

Bold indicates a detection 

~ 
N 

I 
569 
921 
14.6 
24.8 
25.7 
22.2 
0.61 

44 

202.739 

VOCs 
(uWJ) 

! 
~ 

~ 
~ = 

e N 

~ 
~ g 
~ tl 

2.5 2.5 
24 9.9 
2.5 2.5 
5.3 2.5 
2.5 2.5 
2.5 2.5 

0.25 NA 
180 59 

27.444 11.629 

...:I 

~ 
0 e. 

~ I 
e ~ 

2.5 2.5 
2.5 2.5 

16.1 2.5 
36 17.1 

59.6 23.6 
2.5 2.5 
2.5 0.75 

12.5 15 

16.775 8.3063 

MACTEC 



• • Table 3C-7(b) 
Groundwater Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area 

Constituent 
Fradionby B48E1W 

Sample Event 

TPH-DRO 
1111412002 NA 
11115/2002 NA 
11119/2002 NA 
11/20/2002 NA 
11/21/2002 NA 
7/1/2003 NA 
/23/2003 420 

AVE~GE. 42Q 
TPH-GRO 
1111412002 NA 
11115/2002 NA 
11119/2002 NA 
11/20/2002 NA 
3/2012003 NA 
/1/2003 NA 
/23/2003 500 

~VERAGE ,;, - -·-· '· "''"' 500 
TJ,»H-:()RO._ 
11114/2002 NA 
11115/2002 NA 
11/19/2002 NA 
11/20/2002 NA 
7/1/2003 NA 
7/23/2003 75 

AVEI.MGE 75 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO- Diesel range organic 

GRO - Gasoline range organic 

September 2004 

. ... .... -.. - . -·· . 
----~ .. ---- _, -- -~ .. ,.. ... ---

B48S10W B48S2W B48S3W 

NA NA NA 
NA 500 500 
NA NA NA 
NA NA NA 
180 NA NA 
NA NA NA 
NA NA NA 

18Q '', ~QQ . . 500 

NA NA NA 
NA 1,160 1,746 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

., 1160 ..... •' ~--,· ' . . ·• ~ 1.744 

NA NA NA 
NA 500 500 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

_·sOQ 500 

B48SSW B48S6W 

NA NA 
NA NA 
500 500 
NA NA 
NA N~ 
NA NA 
NA NA 

50<V . . : . - sQQ 

NA NA 
NA NA 

301,200 500 
NA NA 
NA NA 
NA NA 
NA NA 

301.~,.: 5® 

NA 
NA 
500 
NA 
NA 
NA 

500 50()' 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
500 
NA 
NA 
NA 

B48S7W B48S9W MW-A13W 

NA NA NA 
NA NA NA 
NA NA NA 
500 NA NA 
NA 1,000 N~ 
NA NA NA 
NA NA NA 

SQQ ..Ul® .. 

NA NA NA 
NA NA NA 
NA NA N~ 

207,200 NA NA 
NA NA 3,300 
NA NA NA 
NA NA NA 

' 2,Q7.2®:' 
·' 

3.30Q 

NA NA NA 
NA NA NA 
NA NA NA 
500 NA NA 
NA NA NA 
NA NA N~ 

500 

• 
Overall 

Area 
Average 

(ug/1) 

ji'PH-DRO. 

5{3 
;I'PH-GRO 

73,6511 
TPH~QRO 

4~9 

MACTEC 
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Table 3C-7(c) 
Groundwater Constituents Average 

Concentrations for Metals in Sub-area 2C: 
Demolished Area 

B i T 1 S Lo is Misso ' oe ng ract , L u ' ura 

SampleiD 

B48ElW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

Metals 
(ugll) 

Q 

.~. 

22 

22 

MACTEC 
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WeD 

Notes: 

Sub-area 

2A 

2A 

2C 

2C 

Table 3-8 
Historical Groundwater Data for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

• 
< Less than detection limit shown 
ug/L: micrograms per liter 

September 2004 The RAM Group 



Table3-9 
Historic Free Product Tbickuesses for Area 2: Demolished Area 

Boeing Tract 1, SL Louis, Missouri 

Sub-area 2A Sub-area 28 
MW-Al9 "RW-AI9) MW-9S MW- IOS TP-6 

. .::.~::. Depth to 
! Ia~:'~~~ .::.~:~:. Depth to %::~ Product 

Depth to 
Screened Product 

Depth to 
Screened 

Date Date Date Thickness Interval Date Tbickueas Interval 
(ft) 

GW(ft) (ft) GW(ft) (ft) (ft) 
GW(ft) 

(ft) (ft) 
GW(ft) 

(ft) 
9ntl989 0.02 2.5-12 12120/2000 Installed _12112/2000 ~stalled 9/5/2001 Installed 

9/16/_1989 - <0.01 2.5-12 212112001 0.00 4 79 6-16 212012001 Sheen 6.73 5-15 9/512001 Sheen 6.65 6-16 
1114/ 1990 0.00 25-12 7/2712001 0.00 4 29 6-16 7/2712001 Sheen 7.31 5-15 12118/2001 Sheen ~ 6-16 
210/ 1990 Trace 2.5-12 10/3012001 Sheen 4.37 6-16 10129/2001 Sheen _6.90 5-15 3/512002 0.00 5.99 6-16 

1211912001 0.00 3.91 6-16 12119/2001 Sheen 6.71 5-15 6/3/2002 0.00 5 44 6- 16 
8/20/ 1993 2.5-12 3/5/2002 0.00 4 75 6-16 3/512002 O.G2 650 5-15 8/ 13/2002 0.00 6.25 6-16 
8127/ 1993 2.5-12 5/3012002 0.00 406 6-16 6/312002 _ Sheen 6:61 5-15 1215/2002 Sheen 7.41 6-16 
_9 /9/ 1993 0.00 3.41 2.5-12 8/8/2002 0.00 4 98 6- 16 6/ 17/2003 Sheen 6.10 5-15 3/ 18/2003 0.00 +* 6-16 
9/ 16/ 1993 0.00 3.43 25-12 1211112002 000 506 6-16 5/4/2004 0.01 6.49 5-15 6/ 1712003 0.00 6-16 
9/23/ 1993 0.00 3.28 2.5-12 3/2112003 Sheen 449 6-16 

J]J1]1_1994 0.00 3.85 25-12 612712003 <0.01 ~ 6-16 
11/30/ 1995 NA NA 2.5-12 
1212711995 NA 4.29 2.5-12 
1 /3 1/ 1996 NA NA 2.5- 12 
5/30/ 1996 NA 3.33 25-12 
12126/ 1996 NA 4.3 2.5-1 2 

Note · 
ft: Feet 

NA: Not Available 
Highlighted de lhs to GW above top of screened rnterval 

September 2004 Page I of 2 The RAM Group 
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September 2004 

MW-AIO 
Product 

Depth to 
Date Thicklless 

GW(ft) 

9/7/1989 
9/26/1989 
1/4/1990 
211 /1990 

8/11 / 1993 
8/20/1993 
8/27/1993 
9/9/ 1993 

9/16/1 993 
9/23/1993 
12127/1 994 
12127/1994 
1/26/1995 
4/27/1995 
512511995 
6/29/1995 
7/2711995 
9/28/1995 
11/30/1995 
12/2711995 
1/3 1/ 1996 
2129/1996 
3/28/1996 
4125/1996 
5/30/1996 
7/211996 

7/3 1/1996 
9/1911 996 
9/30/1996 
10/1711 996 
11 /15/1996 
12126/1996 
3/31/1997 
1/14/1998 
1/28/1998 
2113/1998 
2127/1998 
3/13/1998 
3/25/1998 
4/9/ 1998 

4/2211998 
5ntl998 
5/21 / 1998 
6/5/1998 

6/24/1998 
7/13/1998 
7/2211998 
8/26/1998 
9/ 14/ 1998 
9/28/1998 
1011211998 
10122/1998 
11 /5/ 1998 

11 /18/1998 

Note: 
ft: Feet 
NA: Not Available 

(R) 

0.01 
<0.01 
Trace 
0.00 

0.03 4.74 
0.02 4.77 
0.00 4 16 
0.06 414 
0.02 4.14 
0.00 4.11 
0.00 4.36 
0.00 5.16 
0.00 4.34 
0.00 4.50 
0.00 4.10 
0.00 4.30 
0.00 3.83 
0.00 4.68 
NA 4.59 
NA 4.50 
NA 4.53 
0.00 4.75 
NA 4.33 
NA 3.42 
NA 4.20 
NA 4.02 
0.0 1 4.21 
NA 4.69 
NA 4.43 
0.01 5.14 
0.00 4.49 

Sheen 4.69 
0.00 4.85 

Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 

Table3-9 
Historic Free Product Thickllesses for Area 2: Demolished Area 

Boeing Tract 1, SL Louis, Missouri 

Sub-area lC 
MW-Atl 

Screened Product 
Depth to 

Screened 
Interval Date Thicklless Interval Date 

(ft) (ft) 
GW(fl) 

(ft) 
4.5-14.5 1/4/1990 1.13 4.5-14.5 1/4/1990 
4.5-14.5 211 /1990 0.00 4.5-14.5 211/1990 
4.5-14.5 

4.5-14.58 8/ 11 /1993 0.00 3.96 4.5-14.5 8/ 11 / 1993 
8/20/1 993 0.00 4.31 4.5-1 4.5 8/20/1993 

4.5-14.5 8/27/1993 0.00 4.31 4.5-14.5 8127/1993 
4.5-14.5 9/911993 0.00 4.34 4.5-14.5 9/9/1993 
4.5-14.5 9/16/1993 0.00 4 30 4.5-14.5 9/16/1993 
4.5-14.5 9123/1993 0.00 3.83 4.5-14.5 9/23/ 1993 
4.5-14.5 1212711994 0.00 4.78 4.5-14.5 12/27/ 1994 
4.5-14.5 12127/1994 0.00 6.49 4.5- 14.5 12127/1994 
4.5-14.5 1/26/1995 0.00 5.05 4.5-14.5 1/26/1995 
4.5-14.5 4/27/1995 0.00 4.23 4.5-1 4.5 4/27/1995 
4.5-14.5 5/25/1995 0 00 5.40 4.5-14.5 5/25/1995 
4.5-14.5 6/29/1995 0.00 4.22 4.5- 14.5 6/29/ 1995 
4.5- 14.5 7/27/1995 0.00 434 4.5- 14.5 7127/1995 
4.5-14.5 9/28/ 1995 0.00 5.2 1 4.5-14.5 9/28/1 995 
4.5-14.5 11 /3011995 NA 5.32 4.5-14.5 11 /30/1995 
4.5-14.5 12127/1995 NA 4.83 4.5-14.5 12127/1995 
4.5-14.5 1/3111996 NA 4.81 4.5-14.5 1/3 1/1996 
4.5-14.5 2129/1996 NA 5.11 4.5- 14.5 2129/1996 
4.5-14.5 3/28/1996 NA 4.82 4.5-14.5 3/28/1996 
4.5-14.5 4/25/ 1996 3.95 4.5-14.5 4/25/1996 
4.5-14.5 5/30/1996 NA 4.47 4.5- 14.5 5/30/1996 
4.5-14.5 7/2/1996 NA 4.48 4.5-14.5 7/2/1996 
4.5-14.5 7/3111996 NA 4.84 4.5-14.5 7/31 /1996 
4.5-14.5 9/19/ 1996 NA 5.08 4.5-1 4.5 9/ 19/1996 
4.5-14.5 9/30/ 1996 NA 4.60 4.5-14.5 9/30/1996 
4.5-14.5 10/1711996 NA 4.91 4.5-14.5 10/17/1 996 
4.5-14.5 11 /15/1996 NA 5.12 4.5- 14.5 11115/1996 
4.5-14.5 12126/ 1996 NA 5.18 4.5-14.5 1212611996 
4.5-14 5 3/3111997 NA NA 4.5-14.5 3/3 1/1997 
4.5-14.5 1/1411 998 
4.5-14.5 1128/1998 
4.5-14.5 211311998 
4.5-14.5 2127/1998 
4.5-14.5 3/ 13/ 1998 
4.5-14.5 3125/1998 
4.5-14.5 4/9/1998 
4.5-14.5 4/2211998 
4.5-14.5 5/7/1998 
4.5-14.5 5/21/ 1998 
4.5-14.5 6/5/1998 
4.5-14.5 6/24/1998 
4.5-14.5 7113/1998 
4.5-14.5 7/2211998 
4.5- 14.5 8/26/1998 
4.5-14.5 911411998 
4.5-14.5 9/28/1998 
4.5-14 .5 10/1211998 
4.5-14.5 10/22/ 1998 
4.5-14.5 1! /5/ 1998 
4.5-14.5 11/18/ 1998 
4.5-14.5 
4.5-14.5 3/20/2003 

H!Qhlighted de ths to GW above top of screened 1nterva1 

Page 2 of 2 

MW-At3 
Product 

Depth to 
Screened 

Thicklless Interval 
(fi) 

GW(fl) (ft) 
0.00 4.5-14.5 
0.00 4.5-14.5 

0.00 5.08 4.5-14.5 
0.00 5.15 4.5-14.5 
0.00 5.01 4.5-14.5 
0.00 5.02 4.5-14.5 
0.00 4.98 4.5-14.5 
0.00 4.87 4.5-14.5 
0.00 5.23 4.5-14.5 
0.00 5.62 4.5-14.5 
0.00 5.22 4.5-14.5 
0.00 5.15 4.5-14.5 
0.00 4.94 4.5-14.5 
0.00 4.92 4.5-14.5 
0.00 4.85 4.5-14.5 
0.00 5.38 4.5-14.5 

Sheen 5 54 4.5-14.5 
NA 5.35 4.5-14.5 
NA 5.52 4.5-14.5 

Sheen 5.61 4.5- 14.5 
NA 5.19 4.5-14.5 

4.63 4.5-14.5 
NA 5.03 4.5-14.5 
NA 5.02 4.5- 14.5 
NA 5.02 4.5-14.5 
NA 5.32 4.5- 14.5 
NA 4.89 4.5-14.5 
0.01 5.88 4.5-14.5 
0.00 5.43 4.5-14.5 

Sheen 5.60 4.5-1 4.5 
0.00 5.08 4.5-14.5 

Sheen 5.05 4.5-14 5 
Sheen 5.23 4.5-14.5 
Sheen 5.35 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.08 4.5- 14.5 
Sheen 5.01 4.5-14.5 
Sheen 5.55 4.5-14.5 
Sheen 5.48 4.5-14.5 
Sheen 5.15 4.5- 14.5 
Sheen 5.67 4.5- 14.5 
Sheen 4.54 4.5-14.5 
Sheen 4.76 4.5-14.5 
Sheen 4.89 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.61 4.5-14.5 
Sheen 5.16 4.5-14.5 
Sheen 4.95 4.5-14.5 
Sheen 5.05 4.5-14.5 
Sheen 5.02 4.5-14.5 
Sheen 4.75 4.5-14.5 

NA 5.03 4.5-14.5 

Sheen 3.96 4.5-14.5 
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Table 3A-10(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2A: Demolished Area 

Constituents of Conc:au 

!Volatile Orpnic Co 1(V0Cs) 

Benzene 
Dicblorodifluoromethane 
~thvlbenzene 
~ethylene chloride 
rretrac:hloroethene 
rrotuene 
Xvlenes, rrotat 
TOtal Pecroletim Hydrocarbons O'PID 
1PHDRO 
1PHGRO 
1PHORO 
Total Metals 
!Aluminum 
IAntimonv 
Arsenic 
Barium 
Bervllium 
P.clmium 
Calcium 
Chromium 
Cobalt 
Copper 

111:Jn .. 
Lead 
Ma211e5ium 
~anganese 
Mercurv 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Notes: 

ulfkl- rricrograms per kilogram 

ORO - Diesel ranse orpnic: 

GRO- Gasoline ranse orpnic 

#of Samples 

12 
2 
12 
7 
7 
12 
3 

8 
7 
3 

s 
5 
5 
s 
s 
s 
s 
s 
s 
s 
s 
6 
s 
s 
s 
s 
s 
s 
s 
5 

BoeiD& Tract I, SL LolliS, MJSSOun 

Ratio of Max Collcentratioo 

Detected to Average Background #of Detects 
A~ 

Malt Detected 

Coocentradon 
(uglkg) (IJI/kl) (ua/kl) 

3 0.51 22S 443 NA 
11 1.26 4.3 3.4 NA 
3 O.o7 28 376 NA 
I 1.83 5.3 2.9 NA 
3 2.45 26 11 NA 
3 3.00 57 19 NA 
I 2.30 90 39 NA 

s 5.42 640000 118,086 NA 
4 2.17 27,000 12428 NA 
0 N/A ND 2,500 NA 

4 1.17 18,900,000 16,175,000 41,000,000 
4 1.31 4,950 3785 520 
4 1.55 60,400 38,875 9,200 
4 1.34 254,000 189 250 725,000 
4 1.15 1,270. 1,106 800 
I 3.00 2,190 730 <1,000 
4 1.93 16,000000 8,307,500 3,300,000 
4 1.16 20,200 17,400 58,000 
4 1.83 11,200 6,125 10,000 
4 2.77 93,000 33,525 13000 
4 1.13 21,900,000 19,425,000 21,000,000 
s 3.03 140,000 46,166 21,800 
4 2.09 7,510,000 3,600,000 2,600,000 
4 1.69 613,000 362,250 740,000 
4 2.31 112 49 39 
4 1.26 19,900. 15,750 14,000 
4 I.SS 2,210,000 1427.500 14,000,000 
4 1.53 2,930,000 1,920,000 5,300,000 
4 1.14 39,300 34,375 69,000 
4 2.53 219,000 86,675 49,000 

ORO - Oil ranse orpnic: N/A - Not applicable 

NA: Not available 

NO - Not detected 

Max Detected - Maxinum value of detected concenlnllions 

• 
Max Detected 

Exceeds 
Backp'ound 

NIA 
N/A 
N/A 
N/A 
NIA : 

N/A 
N/A 

NIA 
NIA 
NIA 

N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 
N 
y 
y 

N 
N 
N 
y 

MACTEC 
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Table JA-IO(b) 

Soil Coostituents of Concern Summary for Construction Worker for Sub-area lA: Demolished Area 

September 2004 

Coostituents of Concem 

~olatile Organic Co i(VOCs) 
Benzene 
!Qjchlorodifluoromethane 
Ethyl benzene 
!Methylene chloride 
ti'_elraehloroethene 
Toluene 
Trichloroethene 
~lenes. Total 
Total Petroleum HJ-drOcarbons ('I'Pffi 
TPHDRO 
ri'PHGRO 
ri'PHORO 
rr'otal Metals 
Aluminum 
~timonv 
Arsenic 
Barium 
Beryllium 
~mium 
Calcium 
Chromium 
~It 
~per 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

NoleS: 

Ulik& • nKrograRIS per kiiOIJ'IIII 

ORO · Diesel range organic 

GRO • Gasoline range orpnic 

#of Samples 

14 
3 
14 
9 
9 
14 
9 
4 

10 
8 
4 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 

HOeJDg Tract 1 ISL L 

Ratio of Max 

#of Detects Detected to 
Averqe 

Concentration 

3 
I 
3 
2 
4 
5 
1 
I 

6 
4 
0 

4 
4 
4 
4 
4 
1 
4 
4 
4 
4 
4 
6 
4 
4 
4 
4 
4 
4 
4 
4 

ORO • Oil range orpnic 

NA: Not available 

NO • Not deta:ted 

0.36 
1.39 
0.05 
1.50 
2.48 
6.99 
1.39 
3.00 

6.68 
2.17 
N/A 

1.17 
1.31 
1.55 
1.34 
1.15 
3.00 
1.93 
1.16 
1.83 
2.77 
1.13 
3.52 
2.09 
1.69 
2.31 
1.26 
1.55 
1.53 
1.14 
2.53 

lUIS, MISSOun 
Coneentration 

Max Detected Average Bac:kp'ound 
(uglkg) (uglkg) (Uiikl) 

225 622 NA 
4.3 3.1 NA 
28 570 NA 
5.3 3.5 NA 
26 10 NA 

472 67 NA 
2.6 1.9 NA 
90 30 NA 

14,890,000 2,228,359 NA 
27000 12428 NA 

ND 2,500 NA 

18,900,000 16,175,000 41,000,000 
4,950 3,785 520 
60,400 38,875 9,200 

254,000 189,250 725,000 
1,270 1,106 800 
2,190 730 <1,000 

16,000,000 8,307,500 3,300,000 
20,200 17,400 58,000 
11,200 6,125 10,000 
93,000 33,525 13,000 

21,900,000 19,425,000 21,000,000 
140,000 39,773 21,800 

7,510;000 3,600,000 2,600,000 
613,000 362,250 740,000 

112 49 39 
19,900 15,750 14,000 

2 210,000 1,427,500 14,000,000 
2,930,000 1,920,000 5,300,000 

39,300 34,375 69,000 
219,000 86,675 49,000 

N/A • Not applicable 

Max Detected • Maxilwm value of detected c:onc:enb'alions 

• 
Max Detected I 

Exceeds 
Background 

I 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A I 

N/A I 

N/A 

N/A ' 

N/A 
N/A 

N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 
N 
y 
y 
N 
N 
N 
y 
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Tab-a) 
Soil Coaslltueats of Concern Summary for Noa-R.esldentlal Worker for Sub-area lB: Demollsbed Area 

c-tilaeiiU of Concern 

~o1acue OrgaaJc s(VOCs) 

~ 

is-I 2-Dichloroedleoe 
~lbenzene 

nzene 
MelhyJ edtyl ketone (MEK) 

Methvlene chloride 
Naphlhalene 
n-Butylbenzene 

nzene 
!toluene 

sec-Botylbcnzene 
rretrac:hloroethene 
rro~uene 
bam-1,2-J>ichJ«oeebene 
Tricbloroelbene 
Vmvt chloride 
Xvlenes TOial 
Total Petroleum H'fdrotarbons (I'PH). 
ll'HDRO 
TPHGRO 
m>H:ORO 
~otal Metals· 
~ 
~ 
Anenic 
Barium 
Bervllium 
Cadmium 
Calcium 
CbronWum 
Cobalt 
Coooer 
Iron 
Lead 

Men:urv 
r-lickel 
Potassium 
~leuiwn 

!iilver 
>odium 
lballiwn 
~anadiwn 

r.inc 

Nates: 

•alkl· ~per kilopam 

ORO· Diesel- Ofpaic 

GRO - Gosoliae ....... OIJonic 

I 
I 

Boeinll Tract I, St. Louis, Missouri 

RadoofMu 

I of Samples lofl>eteds 
Detected to 

Ateraae 
CGacleatradoa 

30 10 12.72 
14 I 1..56 
38 2 2.92 
34 2 6.18 
10 2 2.12 
26 3 4.40 
34 s 0.47 
10 I 4.82 
10 3 3.0S 
10 2 2.49 
8 I 1.39 
10 2 3.02 
38 12 14.42 
34 2 0.30 
38 2 2.26 
34 3 9.02 
20 I 0.33 
16 3 7.29 

14 I 7 I 2.32 
13 j_ I I 3.09 
14 I I I 3.98 

14 4 1.78 
14 4 1.79 
18 17 4.01 
18 18 3.S3 
14 4 1.72 
18 13 12.33 
14 4 1.33 
18 18 2.89 
14 4 1.98 
14 4 1.62 
14 4 1.89 
18 12 16.61 
14 4 2.53 
14 4 2.45 
18 8 4.82 
14 4 1.76 
14 4 1.35 
18 4 4.01 
18 10 2.64 
14 4 I.S6 
14 I 1.68 
14 4 1.66 
14 4 1.42 

ORO· Oil- orpnic: 

NA: Nor ovoiloble 

ND - No< cleteclcd 

CoacentraCioo 

MD Detected Aftnl&e Bacllpauad 
(Uflkl) (Uflkl) (Uflkl) 

27,000 2,122 NA 
48 31 NA 
soo 171 NA 
330 53 NA 
210 99 NA 

6,100 1386 NA 
40 85 NA 

2.100 436 NA 
1200 394 NA 
420 169 NA 
130 93 NA 
S40 179 NA 

I 700000 117,893 NA 
26 8S NA 
44 20 NA 

2.200 244 NA 
9.6 29 NA 

I 000 137 NA 

1900,000 I 817 829 I NA 
180000 I S8,214 I NA 
160,000 I 40,2SO I NA 

22.700000 12.735,000 41000000 

4.SOO 2.513 520 
46,300 ll,s46 9200 
310000 87,719 72SOOO 

1460 849 800 
20,200 1638 <1,000 

16,400000 12,337,SOO 3,300000 
74,700 2S,878 SB,OOO 
13100 6.613 10,000 
19,000 11748 13000 

34,200,000 18,090,000 21000000 
2.260,000 136043 21,800 
39,600000 IS,62S,OOO 2.600000 
2;070,000 8442SO 7410,000 

sso 114 39 
31,100 17,715 14,000 

1,120000 827,2SO 14,000,000 
4020 I 003 260 
3410 1.289 <700 

348,000 223,7SO 5,300000 
3430 2.039 <100 

46,700 28130 69,000 
51800 36,42S 49,000 

NIA - Nor opplicoble 

Mu Delec:fed- Maximam ...,.of cleooc:rcd ~ 

• 
MD Detected 

Elaeds 
Badcpouad 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 
y ' 

y 
N 
y 
y 
y 
y 
y 
y 
Y· 
y 
y 
y 
y 
y 
N 
y 
y 
N 
y 
N 
y 
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Tab. .. 
Soli C..nstibRnls or e-n. Su-ry for <A orlw" for Sub-aralB: Demolished Area 

r-orc-.en 

jy...aiiitOftulc 

IAC.IOne 

cis-I 

oletbyl ethyl- !MEKl 

IO=Xyleoe 

l:s:'7 
IVmyJchloricle 

~x!enes. Total _ 
lillll Pelrokulil 

TPHDRC 
ffi>HGRO 
ft!'!IORO 
T~I_Mec.ls 

IAlwninum 
IAnlimonv 
IAnenic 
~anum 
likiiiliuiR 
:::ac:tmium 
Calcium 
Chrnmium 
lcobiit 
K:~ 
~ 
Lead 

IMemuv 
IJI[.etef 
~UDI 
ieleniwn 
mw:r 
iodiwn 
llalliwn 
fanadium 
:inc _, 

......... ......__ ............. 
DRO·IHeool._ ....... 

ORO -O..aine ..... orpnic 

siVOCsl 

1ITPHI 

1! Trac:t 1, Missouri 

I tor Samples I tor DetKU 

S8 

~ 
60 
3i 

18 
49 
Ts 
2.6 

2 

6' 

.2! 
44 
47 

I 4s I 
I 28 I 
I 29 I 

14 
14 
2S 
2S 

14 
14 

14 

A 
14 

...!!.. 
2S 
14 
14 
2S 
2S 

-.-4 
14 
14 
14 

I 
13 

2 
To" 

IS 
I 
5 

3 

2S 

..1. 
7 
7 

3 
10 

~ 
2 

4 
4 
21 
2S 

14 

2S 
4 
4 
4 

...!!. 
4 
4 
IS 
4 
4 

10 
4 

4 
4 

Ratio of Max 
Detededto 

AW!rqe 
c..-ntralioll 

9.38 
-.:so 
26.10 

....!: 
18. 

19. 
_4_._ 

...!:!!!. 

...!11 
__ill_ 

13.61 
5.99 

~ 
~ 
..1:.ll. 

4.76 
32.7; 
9.0S 
iill' 
20.34 

""U:i9 
IO.OS 

3.64 
4.8S 
0.52 

1.78 
1.79 

4.22 

3: 
I. 

3. 
1.98 

1.62 
1.89 

22.43 
2T3 

2.4S 
Tsi" 
i3 

1.66 
1.42 

ORo-oo._......., 
NkNoi

ND·Nol-

MaxDeteded 
(uc/kl) 

200 
3S 
27.000 

94 
68,000 
2.700 
2: 

1,600 
6.100 

2.100 
I 

130 
S4ii 

9,300,000 
1,600 
7.2110 

!.!.!!!!~ 
S60 

S.IOO 

T -i:<Joo.ooo I 
180.000 I 

I 16.ooo 

22.700.000 
4.500 

46.300 
310,000 

I. 
20~ 

16.400.000 
74.701 
13.100 
19,000 

34.200.000 

1J!o,ooo 
39.600.000 

2,070,000 
56 

31,100 
1,120,000 

4,1 

34 

46.700 
Sl.800 

NIA·Noo--

AW!rqe 
(q/11&) 

21 
23 
1,034 

21 
""3.706 

994 
Tv 

48 
IT 

284,2:45 
1n 

'7iO 
688 
39 

-w 
521.665 
37.150 
30.667 

135.000 
2.513 
10.969 
91,438 
s:i 

89 
12.337.500 

22.860 
6.613 
11,741 

18.090.000 
100 

"'H:6ii:ooo 
844,2SO 

194 
17.715 

827.2SO 

10 

..1 

..1 
]_ 

Ma DciDdllll- M_._ vaM al ~ conoeatndons 

B...,_... 
(u&ikll 

NA 
iiiA 
NA 
NA 
~ 
~ 
_M 

~ 
~ 
~ 

NA 
""NA 

NA 
""NA 
""NA 

NA 
TA 

NA 

~ 
-NA 
~ 

41,ooO,Q(IC!_ 
S20 

9,200 
72S,OOO 

~ 
<I,()()Ct 

3,300,()()() 
58, 
10,1 
13,000 

2J,!!O(!,_OOO 
_ill!!!!_ 

2.600.000 

~ 
39 

14.000 
14.000.000 

<' 
5,300,000 

< 
69 
49. 

Max Detecled 
E..-ds 

Backel'llllad 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

""NiA 
~ 

NIA 
""NiA 

NIA 
""NiA 
""NiA 

NIA 
NiA 

NIA 

NIA 
NIA 

-NIA 

__li 
y 
y 

N 
I 
_y_ 

_y_ 
...!. 
y 
y 

y 
y 

__li 

• 
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Table 3C-10(a) 

SoU Coastitueots of Coocem Summary for Noo-Resldendal Worker for Sub-area 2C: Demolished Area 

Coosd1ueD1s of Coocem 

Volatile Orpok 

None 
ri'otal Pdroleum H 
ri'PHDRO 
ri'PHGRO 
rrPHORO 
Total Metals 
Lead 

NOleS: 

uJik& - 1Jicrosrams per ldlopn 

ORO - Diesel nnt:t orpnic 

GRO - Gasoline 1311111' orpnic 

(VOCs) 

;(TPH) 

I of Samples 

2 

2 
3 
2 

I I 

Bo4 iDa Tract 1 St. Louis. Missouri 

RatloofMu Conceotradoo 

flofDetects 
Detected to 

Max Detected Average Backp'ound 
A venae 

COocmtratioD 
(uc/111) (uglq) (uc/kl) 

I 0 NIA NIA I NIA I NIA 

I .(.00 1,330,000 1,330,000 NA 
I 1.00 13,000 13,000 NA 
I 1.00 34,000 34,000 NA 

I I I 1.00 I 8210 I 8,210 I 21,800 

NIA- NOI applicable ORO- Oil lUll' orpnic 

NA: Noc available Max Deu:cted - Maxin11m value of detected c:oncentrations 

ND- Not cleta:led 

• 
MuDdeded 

Exceeds 
Badrpound 

NJA 

NIA 
NIA 
NJA 

N 

MACT'EC 
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Table 3C-10(b) 

SoU Constituents of Concern Summary for Construction Worker for Sub-area lC: DemoUshed Area 

Coostltueots of Concem 

!Volatile Orpnic Co 
Benzene 
Ethylbeozene 
~elhylene chloride 
rrotuene 
Dcytenes, Total 
ri'Otal PetroleuniH 
~ORO 
rrt>HGRO 
11>HORO 
Total Metals 
Lead 

Noces: 

u&lkl- I1Kropams per Idiogram 

DRO- Diesel 1311F organic 

ORO- Gasoline: ranae organic 

:(VOCs) 

liS rrPill 

I of Samples 

11 
11 
I 

11 
II 

II 
9 
9 

I I I 

DO !IDlE ·a raa 1 ~~.. LOUIS, Mlli50IIfl 

RatloofMD 
Detected to 

I of Detects 
Avenp 

Concentration 

4 3.00 
3 2.37 
I 1.00 
s 3.93 
5 2.00 

3 1.50 
6 1.37 
I 2.24 

I I 1.00 

ORO- Oil ranae organic 

NA: N01 available 

NO - Not detected 

I 

Coneentradon 

MD Detected Average Background 
(UIIkl} (uglkg) (uc/kl) 

307 102.42 NA 
408 172.25 NA 
5.8 5.80 NA 

3,000 762.42 NA 
829 415 NA 

1,330,000 177 313 NA 
133,000 97,167 NA 
34,000 15,167 NA 

8210 I 8,210 I 21,800 

N/A - Not applicable 

Malt Delec:tcd - Maxill"llm value of detected c:onc:cntntions 

• 
MD Detected 

Exceeds 
Bacqround 

NIA 
N/A 
N/A 
NIA 
NIA 

NIA 
N/A 
NIA 

N 

MACfEC 
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Table3A-11 

Groundwater Constituents of Concern Summary for Sub-area 2A: Demolished Area 

Constituents of Concern #of Samples 

!Volatile Organic Compounds (VOCs) 
Benzene 8 
Ethyl benzene 8 
Methyl ter-butyl ether 7 
!Methylene chloride 4 
~etrachloroethene 4 
Toluene 8 
Xylenes, Total 4 
Total Petroleum Hydrocarbons (TPH) 
TPHDRO 
TPHGRO 
lfPHORO 
ri'otal Metals 
~nic 
Barium 
t:admium 
rhromium 
Lead 

Notes:. 

ugiL- micrograms per liter 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

5 
5 
5 

2 
2 
2 
2 
3 

-- ·--· ..... , __ -~ .. -- ----T .• ~- • • • •. . 

RatioofMax 
Concentration 

Maximum 
#of Detects 

Detected to 
Max Detected Average Concentration 

Average 
Concentration 

(ug/L) (ugiL) Limit (MCL) or 
Equitralent (ug/L) 

1 3.71 817 220 5 
1 3.82 130 34 700 
1 2.86 20 7.0 146 
1 0.38 2.1 5.5 49.1 
2 1.16 4.8 4.2 5 
2 2.50 61 24 1,000 
2 2.21 179 81 10,000 

2 2.00 190,000 95,155 NA 
1 1.98 1,100,000 555,250 NA 
0 N/A ND 288 NA 

2 1.25 58 47 10 
2 1.31 1,000 765 2,000 
2 1.57 14 8.9 5 
2 1.42 56 40 100 
2 2.74 100 37 15 

N/A - Not applicable ORO- Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 

MCLor 
Equivalent 

y 
N 
N 
N 
N 
N 
N 

N/A 
N/A 
N/A 

y 
N 
y 
N 
y 

i 

MACfEC 
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. Ta.l 
Groundwater Constituents or Concern Summary for Sub-area 28: Demolished Area 

--....... ·-- & ..,._ ---..., ... .._... •• 

Rallo or Max 

Coastitaents or Coac:em tor Samples tor Detects 
Detected to 

Avenge 

Volatile Orunle ComiiCiWach <VOCi) 
1,1,1-Trichloroethane 125 
I 1-Dichloroetbane 125 
1 1-Dichloi'oethene 125 
1,2,3-Trimethvlbenzene 11 
I ,2,4-Trimethylbenz.ene 113 
Acetone 118 
Benzene 134 

~-· ,2-Dichloroethene 129 
~ylbenzene 130 
~ylbenz.ene 116 
~ethyl isobutyl ketone 118 
Methyl ter-butyl ether 123 
Methvleue chloride 125 
Naphtbalene 114 
n-Butylbenzene 116 
n-Proovlbenzene 116 
P-lsoPrOPVItoluene 112 
~ec-Butylbenz.ene 117 
en-But 113 

rTetrachloroethene 134 
rroluene 130 
trans-1,2-Dichloroethene 125 
Trichloroethene 129 
Trichlorofluoromethane 113 
Vinyl chloride 126 
Xvlenes Total 128 
Pcilvnude&r ArOmatic HtdrocabOns 
None I 1 
Polveblorinated BiDbenJls 
None I I 
Total Petroleum Hvdrocarbons. (TPH) 
TPHDRO 
TPHGRO 
IPHORO 
fotal Metals 
Msenic 
Barium 
:::admium 
:::hromium 
:.ead 
;elenium 

NoleS: 

ua/L· ~per
ORO • Diesel range OI'Jmic 

GRO • Gasoline raoae O'lmic 

153 
56 
56 

2 
2 
2 
2 
2 
2 

.Conceatralion 

I 
3 
3 
I 
4 
5 
15 
60 
7 

20 
I 
7 
2 
4 
21 
21 
17 
30 
2 

59 
7 
13 
51 
1 

25 
10 

I 0 I 

J 0 I 

60 
12 
25 

2 
2 
I 
I 
2 
I 

ORO· 0U....,., O'lmic 

NA: Not available 

ND • Not detected 

0.06 
0.07 
1.20 
0.58 
1.81 
0.01 
2.84 

21.57 
1.35 
0.65 
0.00 
6.29 
O.Q2 
1.68 

16.26 
1.06 
0.05 
10.13 
O.Q2 
25.63 
1.85 
1.00 

42.19 
0.01 
6.05 
3.39 

NIA 

NIA 

10.00 
10.87 
13.42 

1.94 
1.57 
1.37 
1.58 
1.23 
1.68 

Concieotration 

Muimum 
Max Detected Aftnlge Conceatration 

(ug/L) (ug/L) Umit (MCL) or 
Equiftleat (ug/L) 

9.3 147 200 
II 147 157 

180 ISO 7.0 
28 48 2.6 

330 182 2.6 
55 5,224 121 

680 239 5 
97000 4,497 70 

200 148 700 
120 185 4,000 
25 5.223 32.7 

1400 222 146 
8.5 512 49.1 
540 321 100 

3600 221 . 48.6 
200 189 5.3 
6.4 139 107 

2,100 207 48.6 
3.2 181 48.6 

490000 19 115 5 
1200 649 1000 
150 150 100 

84000 1,991 5 . 
2.5 244 2,000 

4,400 728 2 
1.200 354 10,000 

I ND I NIA I NIA 

I ND I NIA I N/A 

2,200,000 219,968 NA 
110,000 10,123 NA 
212 199 15,814 NA 

130 67 10 
1,600 1,020 2,000 
5.4 4.0 5 
19 12 100 

6.7 5.5 15 
13 7.8 50 

NIA • Not opptic:able 

Max tletect£d • Muimum value of detected c:oncentralions 

• 
Max Detected 

Exc:eeds 
MCLor 

Equiftleat 

N 
N 
y 
y 
y 

N 
y 
y 
N 
N 
N 
y 

N 
y 
y 
y 
N 
y 
N ' 

y 
y 
y 
y 

N 
y 

N 

N/A 

NIA 

N/A 
N/A 
N/A 

y 
N 
y 
N 
N 
N 

MACTEC 
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Table3C-ll 

Groundwater Constituents of Concern Summary for Sub-area 2C: Demolished Area 

Constituents of Concern #of Samples 

Volatile Organic Compounds (VOCs) 
Benzene 
Ethyl benzene 
Methyl ter-butyl ether 
II'oluene 
~ylenes., Total 
1'otal Petrolewn Hidrocarbons (TPH) 
TPHDRO 
TPHGRO 
rrPHORO 
ri'otalMetals 
~ad 

Notes: 

ug/L- micrograms per lirer 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

13 
13 
11 
13 
12 

11 
10 
9 

1 

Boeinl! Tract 1. St. Louis. M" • ------

Concentration 
RatioofMax 

Maximum 
#of Detects 

Detected to 
Max Detected Average Concentration 

Average 
(ug/L) (ug/L) Litnit (MCL) or 

Concentration 
Equivalent (ug/L) 

8 4.54 921 203 5 
3 6.56 180 27 700 
2 5.07 59 12 146 
3 3.55 60 17 1,000 
3 2.84 24 8.3 10,000 

3 1.95 1,000 513 NA 
5 4.09 301,200 73,658 NA 
0 N/A ND 429 NA 

1 1.00 22 I 22 I 15 

N/ A - Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

y 
N 
N 
N 
N 

N/A 
N/A 
N/A 

y 

MACTEC 
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Table 3A-12(a) 

Calc:ulaUon oflndMdual Excess Ufetlme Caneer Risk (IELCR) and llazanl Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 2A: Demolished Area, Boeing Trad 1, St. Louis, Missouri 

Average SoD 
COCs Cone. 

(uWkl) 

Benzene 443 

Dic:hlorodifluorometbme 3.4 
.,. ... ,.n. 376 

Methylene cbloride 2.9 

TelndJioroelhene 10.6 

Toluene 19 

Xylenes, 1D1al 39 

Total Risk 

rrPH-GRO 12,428 

rr"PH-DRO 118,086 

rrPH-ORO 2,500 

TPH Total Risk 

Arsenic 38,875 

Cadmium 730 

Mercury 49 

Antimony 3,785 

Bervllium 1,106 

Cobalt 6,125 

Copper 33,525 

Nickel 15,750 

Zinc 86,675 

Metals Total Risk 
MTMJJI . .& TIVE RISK 

Notes~ 

NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
uglkg: Micrognms per kilogram 
ugiL: Micrognms per liter 
GRO: Gasoline range orglllic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

Indoor InhaJaUon of 
Vapon f'nlm Sublurlaee 

SoD 
IELCR RQ 

2.71£.08 1.54£.03 

NA 5.11£..06 

NA 1.60£..06 
l.BOE-11 3.57£.08 

4.85E-11 5.86£.07 

NA 3.9SE-07 

NA 1.87£.07 

2.71E-08 l.SSE-03 

NA 1.27£.04 

NA 1.19E-04 

NA 6.40£.08 

NA 2.47E-e4 

NA NA 
NA NA 
NA 1.37E-04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 1.37E-e4 

2.71E-08 1.93E-03 

Average 
Indoor InhalaUon of 

Vaponf'nlm Swnof SwnofRQ 
GWConc. 

Groundwater IELCR (HI) 
(ug/L) IELCR RQ 

220 3.26£.08 1.85£.03 5.96£.08 3.39E-03 

- - - NA 5.11E-06 

NA 1.60E-06 

- - - l.SOE-11 3.57£.08 

- - - 4.85E-11 5.86£.07 

- - - NA 3.95E-07 

- - NA 1.87£.07 
. 3.26E-88 l.BSE-03 5.97E-08 3.40E-03 

555,250 NA 3.39£+00 NA 3.39E+OO 

95,155 NA 1.89£+01 NA 1.89£+01 

288 NA 1.51£.01 NA 1.51E-01 

NA 2.24E+Ol NA 2.24E+Ol 

47 NA NA NA NA 
8.9 NA NA NA NA 

- - - NA 1.37£.04 

- - - NA NA 
- - - NA NA 

- - - NA NA 
- - - NA NA 

- - - NA NA 

- - - NA NA 
NA NA NA 1.37E-04 

3.26E-08 .2.24E+01 5.97E-08 2.24E+01 

• 
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AwrapSoll 

coc. Cone:. 

(ug/lr&) 

Bcll7ne 622 
3.1 
570 

chlorido 3.5 
lltrachloroclhe 10 

rro~ucne 67 
rrricblaroclhcnc 1.9 
ilCvlcnca. total 30.0 
On!anlcs Total Risk 
lPH-GRO 12.421 
lPH-DRO 2,221359 
lPH.QRO 2.500 
TPH Total Risk 
Ancnic 31,175 
~ 730 
Mcrcuay 49 
~ 3 785 
Beryllium 1106 
Cobalt 6,125 
Copper 33 S2S 
Nicbl IS 750 
ZiiK: 86,675 
Metals Total Risk 
CUMULATIVE RISK 
Notca. 
NA: Not available 
-: Rille CYaluation- not pafonned. 
HI: HaZIIId index 
uglkg: Microgrlms per kilogrlm 
ug!L: Microgrlms per lircr 
GRO: Guolinc nngc orpaic: 
DRO: Diesel nngc orpnic 
ORO: oa nngc mpnic 
TPH: Total pclrolelan bydroc:arbon 

September 2004 

• 
Table 3A-ll(b) 

Cakalatloa ofladiYidual En- IJretlme Cancer Risk (IELCR) and Hazard Quotient (HQ) ror a Future Construction Worker 
Sub-area 2A: Demollsbed Ala, BoeJaa Tract I, St. Louis, Mlaourl 

Ac:ddental lnpltlan or 
Outdoor lllhalatloa or AwrapGW Dermal Contact with Outdoor Inhalation or 

Dermal ConUct with Soli 
Soli 

Vapon and Partladates 
Cone. Groundwater Vapon ll'om Groundwater 

ll'om Soli 

IELCR HQ IELCR HQ IELCR HQ (ug/L) IELCR HQ IELCR HQ 

1.99E-11 7.23!-05 9.99E-11 1.04!-05 5.10£-10 7.24E-04 220 4.24E-OI 3.42E.()2 1.74E-11 2.46£-05 
NA I.IOE-CII NA 6.01!-09 NA 4.10E-07 
NA 1.99E-G6 NA 2.03E-G6 NA 1.71E-G6 

1.32E-13 2.0SE-01 1.47E-13 2.21E-01 2.20£-13 1.09E-OI 
2.71E-13 3.6SE-OI 3.02E-12 4.06!-07 6.22E-13 l.IIE-07 - - - - -

NA I.IIE-01 NA 1.31E-07 NA 7.41E-07 - - - - -
1.70£-16 l.IIE-10 1.14E-13 1.21E-07 2.47E-13 2.90E-07 - - - - -

NA 5.23!-09 NA S.3SE-09 NA 1.19E-07 
9.03E-11 7.UE-85 l.OJE-10 1.31E-OS S.UE-10 7.21E-04 4.24E-08 3.42E-Ol 1.74E-11 2.46E-OS 

NA NA NA 5.6SE-OS NA 7.32E-OS 555,250 NA NA NA 3.04£.()2 
NA 4.91E-03 NA 1.49E-Ol NA 4.21E-03 9S,1SS NA NA NA 1.61E-01 
NA 6.37E-06 NA 1.64E-OS NA 5.16E-07 211 NA NA NA 1.3SE-03 
NA 4.9lE-03 NA 1.SOE-Ol NA 4.3SE-t3 NA NA NA l.HE-01 

9.61E-10 1.S1E-04 3.07E-07 4.77E-Ol 5.10£-10 7.94E-06 47 NA NA NA NA 
NA 1.70E-OS NA 5.66£.()4 4.02E-12 1.94E-OI 1.9 NA NA NA NA 
NA I.IIE-07 NA 9.40E-06 NA 2.27E-04 - - - - -
NA I.IOE-04 NA 3.67E-03 NA 4.07E-G6 - - - - -

7.90E-IO 6.43E-06 2.63E-IO 2.14E-06 1.13E-12 1.19E-OI - - - - -
NA 3.S6E-04 NA 1.19E-04 S.2SE-11 6.S8E-OS - - - - -
NA 9.74E-06 NA 3.25£.()4 NA 7.11E-G6 - - - - -
NA 4.SBE-07 NA 3.0SE-OS 1.16E-11 1.69E-OS - - - - -
NA 3.36£..06 NA 2.IOE-OS NA 1.77E-OI - - - - -

1.76E-09 6.54E-04 3.17E-07 S.l4E-Ol S.86E-10 3.29E-04 NA NA NA NA 
l.ISE-09 5.6SE-03 3.07E-07 6.7SE-Ol t.lOE-09 UIE-413 4.24E-ll8 3.42E-02 1.74E-11 l.HE-01 

• 
Sum or SumofHQ 
IELCR (ID) 

4.32E-OI 3.51E-02 
NA 4.34E-07 
NA 5.10E-G6 

4.99E-13 5.43!-01 
3.91E-12 6.30E-07 

NA 1.14E-07 
3.61E-13 4.11E-07 

NA 1.30E-07 
4.32E-08 3.51E-Ol 

NA 3.06E.()2 
NA 1.92!-01 
NA 1.37E-03 I 

NA l.UE-01 • 
3.01E-07 4.79E.()2 
4.02E-12 S.I3E-04 

NA 2.36E-04 
NA 3.71E-03 

1.06!-09 B.SIE-06 
S.2SE-11 S.40E-04 

NA 3.42E.()4 
1.16E-11 4.79!-0S 

NA 3.14E-OS 
3.09E-G7 S.34E-Ol 
.).$lE-07 __ 3.13E-01 
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T•Je3B-1Z(a) 
c.lalladall IIIIIIIIYIIIual t-1 urea.. ea-r Rllk (IELCR) ud na-d QuaCield (HQ) fir a Carnat OD-Ilia N1DonlltloB1Ial Wlll'lllr 

Sullowa2B: n..olllloodAna, Boola& Tract 1, St. LMII, ~ 

COC• 

I I·Oil:lllalocllle 
I' 
1,2,~. 

Acetone 
Benane 

ois-1.2-l:liohlan>ethon 

ilollroPY1 ~ 
.... .... btonc (MEl() 

Metlwlene eb1aride 
Melhylllllt-butvl elbcr (MTBE) 

"" 
lr~ 
lroiuene 
lnni-1.2-Dioblotoelbene 

Vinyl chlaride 
Xylenoo, Talll 

Oralola Tollll Rllk 
Alipbaliol > nC6 to nCI ITX1006l 
AJipbatioo > nCI to nCIO (rX1006) 
Anlmllilll > nCI to nCIO (rXI006) 

TPSGRO 
AJipbatioo > nCIO to nCI2 (rXI006) 
AJipbatioo > nCI2 to nCI6 (rXI006) 

AJjpbatioo > nCI6 to nC21 ITX1006l 
~ > nCIOtonC12 (rXI006) 

~ > nC12 to nCI6ITXI006) 
~ > nCI6tonC21 (rXI006) 

imi-DRO 
~>nC21 to nCM (rXI006) 
~> nC21 tonCM(rXI006) 

imi-ORO 
ITPHTIIIaiRIIk 

Wacnic 
Cadmium 
~ 
~ 
~selenium 
sa.. 
Anlimony 
lleryJiium 

Colllll 

c-
M....-
N'acbl 
Thlllium 
lJnc 
MlllaiiTIIIaiiUik 
CUMULATIVE RISK 
N_, 
NA: ·Not awiJoble 
-: Rilk evolullian- not pcrfonned. 
HI: a-d index 
111/'111: ~pcrkilopm 
IIJt'L: lofil:lopDI per lila' 
GRO: Ouoline ...... Cllpnic 
ORO: DiaeiiUIP Cllpnic 
OR.O:OiiiUIPaqonic 
TPH: Talll pelnlleum hydrocubon 

A-.. Soli 
c-. 

{IIWkl) 

-
-

2,122 

-
31 
171 
n 
99 

1,386 
IS 

-
436 
394 

169 
93 
179 

117.1193 
IS 
20 
244 
29 
137 

-
-
-

51.214 

--
-
-
-
-

117.12' 

-
40250 

11)46 

1638 
2s,&78 

114 
1003 
1.289 
2.513 
849 

6613 
11748 

~ 
177U 

2.039 
36.4~ 

, ............... , 
v.,...rn.s•_,_ 

Soli 

IELCR HO 
- -
- -
NA 2.40E..O~ 

- -
1.32E-09 4.381!-07 

NA 9.96E-OS 
NA 2.27E-07 
NA 9.64E-06 
NA 3.02E-06 

S.21E·IO 1.04E-06 

- -
NA ~.83E-06 

NA 2.66E-06 
NA 3.42E-06 
NA 2.37E-07 
NA 2.19E-06 

S.39E-07 6.~1!-03 

NA 1.7BE-06 

NA 8.S4E-06 
1.89E-09 8.89E..O~ 

2.61E-07 I.~SE..OS 

NA 6.SSE-07 
I.NE-17 ,.141:-13 

- -
- -. 
- -

NA 5.JR.N 

- -
- -- -
- -
-
- -

NA I.UE-14 

- -- -
NA 1.13~ 

NA 1.42E-13 
NA NA 
NA NA 
NA NA 
NA 3.22E-04 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 3.221-84 

1.041-87 ISE-13 

A....,.pGW Ill .... ~., ._, 
s-fiiHQ c-. v.,..,_~ 

IELCR (IU) 
(uW[.) 1ELCR HO 

uo S.9SE-07 S.9SE-02 S.9SE-07 S.9SE..02 

48 NA 1.91E-04 NA 1.91E-04 

182. NA 1.41E-03 NA 1.411!-03 

- - - NA 2.40E..O~ 

239 3.s4E-08 H4E-03 3.s4E-08 3~E..03 

1.32E-09 4.38E..07 

4,497 NA 4.26E-03 NA 4.361!-03 
NA 2.27E-07 

- - - NA 9.64E-06 
NA 3.02E-06 

- - - S.27E-IO 1.04E-06 

222 4.76E-II 4.76E...()6 4.76E-ll 4.76E-06 

321 NA 3.9~E-04 NA 4.01E-04 
221 NA 1.48E-04 NA I.SIE-04 

1119 NA I.OlE-04 NA I.OiiE-04 

- NA 2.37E..07 

207 NA 1.94E-04 NA 1.96E-04 
1911S 4.91E-07 4.91E-G2 1.03E-06 s.~-G2 

649 NA 9.32E-OS NA 9.49E..O~ 

I~ NA 1.43E-04 NA I.SIE-04 
1,991 9.58E-08 9.SIE-03 9.77E-08 9.67E-03 
728 S-'SE-06 S-'SE-01 ~.IIE-06 S.SSE-01 

- - NA 6.SSE..07 

'-771:-N U4E-11 7.57E-M U1E-11 
4,660 NA 2.72E..03 NA 2.72E-03 
2,732 NA 4.70E-G2 NA 4.70E-G2 
2,732 NA I.DE-03 NA I.DE-03 

10,123 NA 5.12U2 NA 5.111-82 
17,717 NA 4.S7E-01 NA 4.S7E..OI 
63,149 NA 7.0$1!+00 NA 7.0$1!+00 
74,726 NA 7.86E+OI NA 7.86E+01 
8,107 NA 1.47E-03 NA 1.47E..03 
30,484 NA 2.30E-03 NA 2.30E..03 
~.786 NA S.42E-04 NA ~.42E-04 

21f~ NA U2E+01 NA U2E+01 
8,786 NA 9.2$1!+00 NA 9.2$1!+00 
7,021 NA 1.71E.OS NA 1.71E..O~ 

15,114 NA USE+IO NA USE +tO 
NA t.54E ... 1 NA f.54E ... 1 

67 NA NA NA NA 
4.0 NA NA NA NA 

NA NA 
- - - NA 3.22E-04 

- -· NA NA 
NA NA 

- - NA NA 
- - NA NA 
- - NA NA 

NA NA 
- - - NA NA 
- - NA NA 
- - NA NA 
- - - NA NA 

NA NA NA 3.22E-N 
'-7'7E-M t.,1E ... l 7.57E-H U1E+01 

The RAM Group 



• 
AwrapSoU 

COCa Cone. 

(uclkl) 

1 1-Dic:hloroelbme 21 
1.2.3-T . 
1.2.4-T. 23 
~ I 034 
~ -
Cbl~ 21 
l:is-1.2-Dic:hlcroethc:ne 3706 

136 
lsoDroDv1 benmle 42 
m,p-Xylene 182 
Methyl ethyl btme CMEIO 994 
ll.fctltyiene c:hlllricle 59 
Methyl tat-butyl dha- -
Naphthalene 154 
n-B 200 
n-_Prtlpylbenmle 66 
o-Xylene 6S 

toluene 48 
sec-Butylbenzlene 113 
Telnc:hlcxoethcnc 284.245 
Toluene 177 

-· 2-Dichloroethene 470 
richloroetbene 688 

Vmyl c:hlcride 39 
Xvlcms. Teal S07 
Orpala TeCal Risk 
Ali!lhllic:l > nC6 to nC8 OXI 006) -
Aliphalic:s > nC8 to nCJO (IX1006) -
Aramltic:s > nC8 to nCI 0 0X1006) -
!P!!-GRO 37,150 
Ali)lhalics > nCI 0 to nC12 (IX1006) -
Ali!Niics > nC12 to nC16 0X1006) -
A1iphalic::s > nC16 to nC21 (IX1006) -
ARJm.tics > nCIO to nC12 0X1006) -
AnJm.tics > nCI2 to nC16 OX1006l -
AnJm.tics > nC16 to nC21 (IX1006) -
TPH-DRO 521-'65 
Alipbatics > nC21 to nC3S 0XJ006) -
Aromatics> nC21 to nC3S 0Xl006) -
TPH-ORO 30M7 
TPH Total Rlak 

Septanber 2004 

• 
Table 38-ll(b) 

c.lculalioft eiiDdiYidual .:- Llfetlae Caaar Rilk (IELCR).and Huard Quotleat (HQ) far a Future c-tructloa Worker 
Su....,_ZB: Duoelllhed Ana, BoeJna Tnct 1, St. Loab, MJoooarl 

Acddeatal ......... "' 
Outdoor Inhalation of 

Awr~~pGW DmuJ Contact with Outdoor Inhalation of 
. DmuJ Clllllact with Sell 

SoU 
Vapors and Particulates 

Cone. Groaachr8ter Vapors f~ Grounctw.ter 
tro..Soll 

IELCR HQ IELCR HQ IELCR HQ (111!/Ll IELCR HQ IELCR HQ 

6.31E-Il 8.26B-07 7.08E-Il 9.18B-07 2.30B-10 1.621!-06 ISO 2.28B-07 2.9SB-03 2.34B-10 1.645-06 
48 NA NA NA 3.llE-06 

NA 1.63B-07 NA 1.668-m NA 3.4SJi.06 182 NA NA NA 1.73E-OS 
NA 3.61Ji.06 NA 3.81Ji.06 NA 8.96E-06 
- - 239 4.61E-08 3.71E-02 1.898-11 2.68E-OS 

9.93B-13 S.99E-08 3.31B-13 2.00E-08 4.48B-12 3.73B-08 
NA 1.29B-OS NA 1.44B-04 NA 7.28E-04 4497 NA NA NA 7.1SE-OS 
NA 4.76B-07 NA 4.86E-07 NA 4.2SB-07 
NA 1.48B-07 NA 1.648-07 NA l.03Ji.06 
NA 1.06B-07 NA 3.S2E-08 NA 1.72Ji.06 
NA S.18B-07 NA 6.42B-07 NA 2.24Ji.06 

2.20B-12 3.42B-07 2.44B-12 3.80B-07 3.67B-12 1.81B-07 

- - - - 222 1.04E-09 2.S8B-OS 1.03B-13 2.39B-08 
NA 2.69Ji.06 NA 2.99Ji.06 NA J.S7B-OS 321 NA NA NA 2.S2E-OS 
NA S.82Ji.06 NA 1.94Ji.06 NA 2.12Ji.06 221 NA NA NA 1.SSE-06 
NA 2.30B-OS NA 2.SSE-OS NA 1.21Ji.06 189 NA NA NA 1.14Ji.06 
NA 3.788-08 NA 1.26B-08 NA 6.37B-08 - -
NA S.S6B-01 NA l.8SE-07 NA 2.12B-07 
NA 3.30Ji.06 NA I.IOB-06 NA 1.628-06 207 NA NA NA 1.97E-06 

7.36E-09 9.91B-04 B.lSB-08 l.IQE-02 1.69E-08 S.09E-03 19,11S l.SlB-OS 2.035+00 2.028-10 6.09E-0S 
NA 3.08B-08 NA 3.43B-07 NA 1.94Ji.06 649 NA 3.24B-03 NA 1.145-06 
NA 8.19B-07 NA 9.10Ji.06 NA S.67B-OS ISO NA NA NA 1.855-06 

6.298-14 6.67B-08 4.19B-11 4.4SE-OS 9.12B-11 1.071Hl4 1991 l.llB-07 l.ISE-01 4.368-11 S.l2E-OS 
3.738-13 4.S9B-(19 4.1SB-10 S.l0B-06 1.26E-09 1.03B-OS 728 3.19Ji.06 3.92E-02 2.00B-09 1.63E-OS 

NA 2.9SB-09 NA 2.46E-08 NA 2.02Ji.06 
7.43E-09 1.05E-8J UlE-4111 Ll3E-82 l.II.CE-08 '-OlE-03 1.117E-05 U3E+GO U9E-89 l.lllE-04 

- - - - 4,660 NA NA NA 2.435-0S 

- - - - - - 2,732 NA NA NA 4.18E-04 

- - - - - 2.732 NA NA NA 1.6SE-OS 
NA NA NA U9E-G4 NA 2.19E-G4 10,123 NA NA NA 4.59E-04 

- - - - - - 17,717 NA NA NA 4.01E-03 

- - 63,149 NA NA NA 6.288-02 

- - - - - - 74,726 NA NA NA 7.00E-01 

- - - - - 8,107 NA NA NA 2.26E-OS 

- 30,484 NA NA NA S.93B-OS 

- - - - - - 25,786 NA NA NA 4.01E-OS 
NA 1.15E-CI3 NA 3.50E-03 NA l.OOE-03 21i.HI NA NA NA 7.66E-411 

- - - - - 8,786 NA NA NA 8.228-02 

- - - - - 7,028 NA NA NA 9.46Ji.06 
NA 7.81E-05 NA 101E-G4 NA UlE-86 Wi.c NA NA NA U3E-Ol 

NA U3E-CI3 NA 3.87E-03 NA U3E-CI3 NA NA NA 8.49E-01 

Page I of2 

• 
Sumfll SumofHQ 
IELCR (HI) 

2.28B-07 2.96E-03 
NA 3.115-06 
NA 2.11E-OS 
NA 1.64E-OS 

4;618-08 3.718-02 
S.SOE-12 1.17E-07 

NA 9.S6B-04 
NA 1.39Ji.06 
NA 1.345-06 
NA 1.86Ji.06 
NA 3.46Ji.06 

8.31B-12 9.03E-07 
1.04B-09 2.S8E-OS 

NA 4.66E-OS 
NA l.ISE-OS 
NA S.OSE-OS 
NA 1.14E-07 
NA 9.S3E-07 
NA 7.98E-06 

l.S28-0S 2.0SE+OO 
NA 3.24B-03 
NA 6.84E-OS 

I.IIE-C7 l.lSE-01 
3.20Ji.06 3.92E-02 

NA 2.0SE-06 
1.88E-05 USE+OO 

NA 2.43E-OS 
NA. 4.18E-04 
NA 1.6SE-OS 
NA 8.47E-04 
NA 4.07E-03 
NA 6.288-02 
NA 7.00E-Ol 
NA 2.26E-OS 
NA S.93E-OS 
NA 4.01E-OS 
NA 7.72E-Ol 
NA 8.228-02 
NA 9.46Ji.06 
NA U5E-Ol 
NA 8.54iE-Ol 
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• 
COOl 

Ancnic 
Cadmium 
Chromium 
Men:uly 

Selrnium 
s~ 

!Antimony 
iBervllium 
Cobalt 
lc--

~c:tel 
Thallium 
Zinc 
Melals Total Rllk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk ewluation- not paformed. 
m: Hazard index 
uw'kg: Miaognuus per kilognan 
ug/L: Miaognuus per liter 
GRO: Gasoline 11111F organic 
DRO: Di-l11111p organic 
ORO: Oil nnac organic 
TPH: Total pelro1eum hydrocarbon 

September 2004 

Awn1e Soil 
Coac. 

(lllikl) 
10!169 
1289 

22,860 
194 
909 

1122 
2.513 
849 

6.613 
11748 

844 2SO 
17715 
2.039 
36.425 

• 
Table 3B-12(b) 

c.Jculdoa efladiYid1111l Ezau Ufetlae Caacer Rlsk(IELCR) aad Haurd Quotieat (HQ) for a Fawn Coaotnactloo Worker 

Sub-lira 28: O..OIIIhed Ana, Boelnc Tnd 1, St. Louis, M1aouri 

Acclcleal8l .......... ef 
Outdoor Inhal8tloa of AwnpGW ne.,ul CoatKt wl1b Outdoor ln ..... tloa af 

n.-1 Cllllfact wl1b Soil 
Soil 

Vapon aad Partleulates 
CoK. GrouDohnlter Vapon rn. Groundwater 

frolll SoU 

IELCR HQ IELCR HQ IELCR HQ (q/L) IELCR HQ IELCR HQ 
2.73B-10 4.2SB-OS 8.6SB-OB 13SE.o2 1.44B-10 2.24B-06 67 NA NA NA NA 

NA 3.00B-0S NA 9.99B-04 7.11B-12 1.58B-07 4.0 NA NA NA NA 
NA NA NA NA 8.40B-10 NA 
NA 7.S4B-07 NA 3.77B-OS NA 9.09B-04 - - -
NA. 2.11E-OS NA 7.04E-OS NA 9.77B-01 
NA 7.83~S NA 8.69B-OS NA 2.40E-OS 
NA 7.~s NA 2.43B-03 NA 2.70J3.06 - - -

6.06B-10 4.93B-06 2.o2B-10 1.64B-06 6.24B-12 9.1~ 

NA 3.84~ NA 1~28B-04 S.67B-11 7.11~S 

NA 3.41B-06 NA 1.14B-04 NA 2.S2B-06 
NA 2.1~ NA 2.~ NA 3.69B-03 
NA 5.1SB-07 NA 3.43B-OS 1.30E-11 1.90B-OS - - - - -
NA 2.~ NA 9.87B-03 NA 1.S6B-06 - - -
NA 1.41B-06 NA l.liB.OS NA 7.~ 

1.79£..10 3JNE-8J 8.67E-08 2.96E-02 l.mE-0!1 4.73E-GJ NA NA NA NA 
U1E-B 5.31E-8J U9E-07 4.47E-02 l.!ISE-08 un::iil 1.17E-05 2.23E-HIO 2.49E-89 1.49E-81 

Pagel of2 

• 
Sua of s-oruo 
IELCR (ID) 

8.69B-08 1.3SE.o2 

7.11B-12 1.03E-03 
8.40B-10 NA 

NA 9.47B-04 
NA 9.26B-05 
NA 1.89B-04 
NA 2.S1B-03 

8.14B-10 6.59B-06 
S.67B-11 5.83B-04 

NA 1.20B-04 
NA 8.13B-03 

1.30B-11 s.38B-05 
NA l.Cl2B-02 
NA 1.32B-OS 

8.1'7E-e8 3.74E-02 
1.19E-05 3.14E-HIO 
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Table 3C-12(a) 

Calculation of Individual Excess Lifetime Cancer Risk (iELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker · 

Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
COCs Cone. 

(uglkg) 

Benzene -
Organics Total Risk 

TPH-GRO 13,000 

TPH-DRO 1,330,000 

TPH-ORO . 34,000 

rwu Total Risk 
PJMULA TIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
Ill: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter . 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

Indoor Inhalation of 
Vapors from Subsurface 

SoU 
IELCR HQ 

-- --
NA NA 

NA 1.33E-04 

NA 1.34E-03 

NA 8.69E-07 

NA 1.48E-03 

NA 1.48E-03 

AverageGW Indoor Inhalation of 

Cone. Vapors from Groundwater 
Sum of SumofHQ 

IELCR (HI) 

(ugiL) IELCR HQ 

203 2.02E-08 2.02E-03 2.02E-08 2.02E-03 

2.02E-08 2.02E-03 2.02E-08 2.02E-03 

73,658 NA 5.20E-01 NA 5.20E-01 

513 NA 1.18E-Ol NA 1.19E-Ol 

429 NA 2.61E-Ol NA 3.12E-Ol 

NA 8.99E-Ol NA 9.52E-Ol 

l.OlE-08 9.01E-01 l.OlE-08 9.S4E-01 

• 
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• 
AwrqeSoll 

COCa Caoc. 

(UII'kl) 

Benzene 102 
Ethvlbcnzene 172 
Methylene chloride 5.8 
Toluene 762 
Xytenes, Total 415 
Onanlcs Total Risk 
~H-GRO J 97.167 
~-DRO I 117,313 

~-ORO I 15,167 
tfPIITotal Risk 
h!Uill . .t.TIVERJSK 

Noles: 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
uglkg: Micrograms per kilogram 
ugll..: Micrograms per litcr 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
11'H: Total petroleum hydrocarbon 

September 2004 

• 
Table JC-ll(b) 

CalculatioD ofiDd!Yidual Exc:ess Lifetime Cancer Risk (IELCR) aad Huard Quotient (HQ) for a Future Construction Worbr 
Sub-area 2C: Demolished Area, Boe1Dc Tract I, St. Louis, MIBRiri 

Outdoor lnbalatioD of Aftl'llpGW Dermal Coatact wltb ~ lnhalatioD of 
Dermal Coatact wltb Soil Arddealallapstlon of Soil Vapon and Particulates 

from SoU 
Cone. Grouud-ler Vapors from Ground-ler 

IELCR HQ IELCR HQ IFLCR HQ (ua/L) IELCR HQ IELCR HQ 
l.48E-JI 1.19E.-05 J.64E-11 1.32E.-OS BAOE-11 1.19~ 203 3.91E.-08 3.14E-02 U3E-12 6.86E-06 

NA 6.01E-07 NA 6.14E-07 NA 5.37E-07 
2.17E-13 3.37E.-08 2.41E-13 3.75&08 3.61E-13 1.79&08 - - - -

NA l.33E-07 NA 1.48&-06 NA 8.38&06 - - - - -
NA 2.415-® NA 2.01&08 NA 1.65&-06 - - - - -

I.!OE-11 l..l7E-OS 1.67£.11 1.54£.05 8.43E-II I.JO&Ot J.'IE-08 3.14E-Ol 4.83E-Il 6.86£.06 
NA NA NA 4.4~ NA 5.7~ 73,658 NA NA NA 7.08E.-03 
NA 3.91E-04 NA J.J9E.-03 NA 3.40E-04 513 NA NA NA J.S9E.-03 
NA 3.86E.-OS NA 9.94E.-05 NA 3.13&-06 429 NA NA NA 3.S2E.-03 
NA 4.JO&e4 NA 1.73&03 NA U6E-04 NA NA NA l.llE-02 

l.!OE-11 4.42&e4 1.67E-II 1.75£.03 8.43E-II 1.05&03 J.,IE-08 3.14E-02 4.13E-12 l.llE-02 

• 
Sum of SumofHQ 
IELCR (HI) 

3.92E.-08 3.16~2 

NA 1.75&06 
8.19E-J3 8.91&08 

NA 9.99&-06 
NA 1.67&-06 

3.,2E-08 3.16£.02 
NA 8.09E.-03 
NA 3.51E.-03 
NA 3.66E.-03 
NA 1.53E-Ol 

3.92E-08 4.68E.02 
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Airport Services Inc. 
Former UST Locations 

45K 

SWMU 14 
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w 

200 
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200 

• Abandoned Shallow Piezometer 
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Deep Well 

··1 Intermediate Well 
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.A. RFI Deep Boring!femp. Piezometer 
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Figure 3-1 
Exposure Area 2: 

Sub Aieas 2A, 2B, & 2C, 
Demolished Area, 

Boeing Tract 1 South 
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MW-A25 

A RFI Deep Boring!Temp. Piezometer 

.6. RFI Shallow Boring 

A RFI Shallow Boring!Temp. Piezometer 

Shallow Piezometer 

Shallow Well 

D UST Closure 

__ Other Area 

- UST 

- SWMU 
Industrial Sewer Line 
Sanitary Sewer Line 
Steam Line 
Storm Sewer Line 
Jet Fuel Line 
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-0- Manhole 

(Type by Color) 
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Figure 3-2 
Shallow Groundwater 

Isopleth Map for Area 2: 
Demolished Area, 

Boeing Tract 1 South 
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1. 

ATTACHMENT 3-A 

ECOLOGICAL RISK ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than~ mile to a surface water resource (pond, river, lake, etc.)? 

Yes. Coldwater Creek is located 2,500 feet from the edge of Area 2. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the ~ite? 

Site-wide, there is a stonn water pennit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Y2 mile radius ofthe site? · 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile radius of the site? 

No . 
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ATTACHMENT 3-B 

ECOLOGICAL RISK ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

1a. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

1c. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, eventually. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

No, groundwater impact is delineated within the boundary of the area, and off-site 
migration is not anticipated. 

Is NAPL present at the site? 

Yes. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Yes. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

Yes, leaching of these contaminants to the groundwater is possible, however erosion of 
surface soils is unlikely as the site is paved . 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

Yes. 

4b. Are potential ecological receptors on the site? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5 .. 

No, the site is entirely paved . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes . 

. 6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, there are no plants on-site, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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4.1 INTRODUCTION 

SECTION 4.0 
AREA 3: RETAINED AREA 

The Retained Area (Area 3) is located within the southern portion of the Facility, adjacent to and 
south ofthe Norfolk and Western Railroad Company railroad tracks and Banshee Road (Figure 4-
1). This Area is bounded on the west by Areas 1 and 2, on the south by the Airport runway, and 
on the east by Areas 4 and 9. This section will describe the chemicals found here, the exposure 
model, the evaluation of the current and future risk to human health and the environment, and 
conclusions based on the results of the risk evaluation. 

4.2 DESCRIPTION OF AREA 

The Retained Area is approximately 2,500 feet long by 1,200 feet wide (Figure 4-1). Within this 
Area are nine buildings, and a large parking lot. The Area is currently paved. Under future 
construction plans, the majority of the current buildings are due to be retained and the Area will 
continue to be paved. For the purposes of this risk evaluation, Area 3 was further subdivided into 
eight Sub-areas; 3A to 3H (Figure 4-1). A brief description of the Sub-areas follows: 

• Sub-area 3A: This Sub-area is trapezoidal and located in the northwestern portion 
of Area 3 and covers about 5.25 acres. It extends from Banshee Road on the 
north to the northern edge of Building 42 on the south, and from Area 2C on the 
west to the middle of Building 41 on the east. This Sub-area contains the 
Building 41 tankfarm and the northern portion of the pipeline that extends from 
the Building 41 tank farm to the Fuel Pits #1, 2, 3, and 4. Also, included in this 
Sub-area are building/structures #44, #44A, #46, and #49, and along the northern 
perimeter are railroad spurs and an industrial sewer line. The primary chemicals 
that exceeded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 3B: This Sub-area is rectangular and located on the west side of the 
southern portion of Building #2 and covers about 0.68 acres. This Sub-area is 
bounded on the north by Sub-area 3D, on the west and south by Sub-area 3C, and 
on the east by Building #2. This Sub-area contains the previous Aviation Gas 
Refueling Station and past UST #B68. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs and TPH. 

• Sub-area 3C: This Sub-area is a 7-sided polygon in the southwestern portion of 
Area 3 and covers about 11.91 acres. This Sub-area is bounded on the north by 
Sub-areas 2A and 2B, on the west by Sub-area 2C and Area 1, on the south by the 
Airport runway, and on the east by other portions of Area 3. This Sub-area 
contains Buildings #3, #42, #43, and #45H, Fuel Pits #I and #2, the previous 
Building #43 tankfarm and past USTs #B33 - B37, and associated pipelines 
connecting Fuel Pits # 1 and #2 to the Building #41 and #43 tank farms, and 
connecting the two tankfarms together. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs, TPH, and metals . 
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4.8.2 Sub-area 3B 

Tables 4B-8(a) and 4B-8(b) present the representative concentrations for soil, and Table 4B-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.3 Sub-area 3C 

Tables 4C-8(a) and 4C-8(b) present the representative concentrations for soil, and Table 4C-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. Following are the constituents and the 
samples for which this ratio exceeds 10: 

GROUNDWATER 
COCs Locations 

Benzene B42S5W 
TPH-DRO B42S5W 

Benzene was detected at concentrations below the acceptable _HQ of 1 and the acceptable IELCR 
of 1 x 10·5, refer Tables 4C-10(a) and 4C-10(b). Thus, the target risk will not exceed 
unacceptable levels. However, to be conservative, we have identified those constituents whose 
concentrations are within two orders of magnitude of acceptable risk (i.e., those chemicals with 
an IELCR > 1 x 10·7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, benzene and TPH-DRO, in the 
vicinity of B42S5W are within two orders of magnitude of acceptable risk. 

4.8.4 Sub-area 3D 

Tables 4D-8(a) and 4D-8(b) present the representative concentrations for soil, and Table 40-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.5 Sub-area 3E 

Tables 4E-8(a) and 4E-8(b) present the representative concentrations for soil, and Table 4E-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.6 Sub-area 3F 

Tables 4F..:8(a) and 4F-8(b) present the representative concentrations for soil, and Table 4F-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 

September 2004/ Area 3 4-19 The RAM Group 



• 

• 

• 

concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8. 7 Sub-area 3G 

Tables 40-S(a) and 40-S(b) present the representative concentrations for soil, and Table 40-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did Dot exceed 10 for the COCs in soil or 
groundwater. 

4.8.8 Sub-area 3H 

Tables 4H-8(a) and 4H-8(b) present the representative concentrations for soil, and Table 4H-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the .COCs in soil or 
groundwater. 

4.9 CALCULATION OF RISK 

Series of Tables 4-10(a) and 4-10(b) present the results for the non-residential worker and 
construction worker, respectively. The tables present the carcinogenic (IELCR) and non
carcinogenic (HQ and HI) risks for: 

• EachCOC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

4.9.1 Sub-area 3A 

4.9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4A-10(a), the cumulative IELCR is 7.9 x 10-a, which is well below the 
regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x IO"s, clearly the 
risk for each COC and routes of exposure is less than 1 x 1o·s- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(a), the cumulative HI for all COCs and all routes of exposure is 2.6, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of TPH-DRO from 
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groundwater. The contribution to them from all the other COCs and routes of exposure is 
significantly less than 1.0. 

4.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4A-10(b), the cumulative IELCR is 4.52 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(b), the cumulative m is 0.055, which is below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 - the regulatory acceptable 
level. 

4.9.2 Sub-area 3B 

4.9.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4B-10(a), the cumulative IELCR is 3.35 x 10"9
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4B-10(a), the cumulative m for all COCs and all routes of exposure is 0.31, 
which is below the regulatory acceptable level of 1.0. Since the cumulative m is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

4.9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4B-10(b), the cumulative IELCR is 4.66 X 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4B-10(b), the cumulative m is 0.0071, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 
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4.9.3 Sub-area 3C 

4.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4C-10(a), the cumulative IELCR is 2.0 x lO..a, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x lo-s, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-cardnogenic Risk: 

As shown in Table 4C-10(a), th.e cumulative HI for all COCs and all routes of exposure is 77, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to m are HQs for indoor inhalation of TPH-DRO and TPH-ORO 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0. 

4.9.3.2 Construction Worker 

Cardnogenic Risk: 

As indicated in Table 4C-10(b), the cumulative IELCR is 2.34 x lO..a, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x lo-s, clearly the 
risk for each COC 8nd routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-cardnogenic Risk: 

As shown in Table 4C-10(b), the cumulative HI is 1.29, which exceeds the regulatory acceptable 
level of 1.0. Further examination of the table indicates that the primary contributor to HI is HQ 
for indoor inhalation ofTPH-DRO from groundwater. This is 0.95, i.e., the contribution to the HI 
from all the other COCs and routes of exposure is significantly less than 1. 0. 

4.9.4 Sub-area 3D 

4.9.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 40-lO(a), the cumulative IELCR is 2.93 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x w-s. clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-cardnogenic Risk:. 

As shown in Table 4D-10(a), the cumulative HI for all COCs and all routes of exposure is 0.075, 
which is well below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 
1.0, the HQ for each COC and each route of exposure, and hence each target organ would be less 
than 1.0 -the regulatory acceptable level. 
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Carcinogenic Risk: 

As indicated in Table 40-lO(b), the cumulative ffiLCR is 1.17 x 10"7
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table. 40-lO(b), the cumulative m is 0.048, which is below the regulatory 
acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 - the regulatory acceptable 
level. 

4.9.5 Sub-area JE 

4.9.5.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(a), the cumulative ffiLCR is· 4.31 x to·•, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10'5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

• Non-carcinogenic Risk: 

• 

As shown in Table 4E-10(a), the cumulative m for all COCs and all routes of exposure is 10, 
which exceeds the regulatory acceptable level of 1.0. Further examination ofthe table indicates 
that the primary contributors to m are HQs for indoor inhalation of aliphatics >nC 12 to nC 16 and 
aliphatics >nC16 to nC21 from groundwater. These are 0.93 and 8.8, respectively; therefore, the 
contribution to the m from all the other COCs and routes of exposure is significantly less than 
1.0. 

4.9.5.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(b), the cumulative ffiLCR is 8.02 x 10·10
, which is well below the 

regulatory acceptable level of 1 x 104
• Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4E-10(b), the cumulative m is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 
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4.9.6 Sub-area 3F 

4.9.6.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4F-IO(a), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-10(a), the cumulative HI for all COCs and all routes of exposure is 0.86, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1. 0 - the regulatory acceptable level. · 

4.9.6.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4F-IO(b), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-IO(b), the cumulative HI is 0.0082, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative Ill is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.9. 7 Sub-area 3G 

4.9. 7.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4G-IO(a), the cumulative IELCR is 6.02 x 10"8
, which is well below the 

regulatory acceptable level of I x 10·4. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o·5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-IO(a), the cumulative Ill for all COCs and all routes of exposure is 2.8, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to Ill are HQs for indoor inhalation of aliphatics >nC21 to nC35 
from groundwater. The contribution to the Ill from all the other COCs and routes of exposure is 
significantly less than 1.0 . 
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4.9. 7.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4G-10(b), the cumulative IELCR is 9.38 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-10(b), the cumulative HI is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 

4.9.8 Sub-area 3H 

4.9.8.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(a), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4H-10(a), the cumulative HI for all COCs and all routes of exposure is 0.7, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

4.9.8.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(b), the cumulative IELCR is 6.35 x 10"13
, which is well below the 

regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10"5, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4H-10(b), the cumulative HI is 0.0058, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
550 feet to the northeast of Area 3. There are no known unpermitted conduits present that could 
carry impacts from Area 3 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 3, it is not likely that 
migration of impacts from Area 3 to Coldwater Creek will occur. The Tier 1 ecological screening 
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checklists have been completed for this Area, and are presented as Attachment 4-A and 
Attachment 4-B. These checklists identified no potential ecological receptors or issues. 

4.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area 3A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3B 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non
residential worker and the construction worker are below the acceptable target risks. 

Sub-area3C 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was outdoor inhalation ofTPH-DRO from groundwater. 

The calculated carcinogenic risk for the non-residential worker and the construction worker was 
below the acceptable target risk. 

Sub-area 3D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non
residential worker and the construction worker are below the acceptable target risks. 

Sub-area 3E 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 12 to nC 16 
and aliphatics >nC16 to nC21 in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 
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Sub-area 3F 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. 

Sub-area 3G 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC12 to nC35 
in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3H 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. · 
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Sub-area 

UST 
Number 

3A Bl 
3A B2 
3A B3 
3A B4 
3A B5 
3A B6 
3A B7 
3A B8 
3A B9 
3A BIO 
3A Bll 
3A B12 
3A Bl3 
3A B14 
3A B15 
3A Bl6 
3A B17 
3A B18 
3A Bl9 
3B B68 
3C B33 
3C B34 
3C B35 
3C B36 
3C B37 
3E 824 
3F B20 
3F B21 
3G B22 
3G B23 
3H B41 
3H 842 
3H B43 

Note: 

• 
Table 4-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 3: Retained Area 
Boeing Tract I, St. Louis, Missouri 

Location 
Volume 

Contents Construction Materials Year Installed Status 
(Gallons) 

Building41 4000 T-979 Solvent Single Wall Steel 1947 Removed 1981 
Building41 4000 Lacquer Thinner Single Wall Steel 1947 Removed 1981 
Building41 8000 Aviation Gas Single Wall Steel 1947 Removed 1981 
Buildina41 8000 Gasoline Single Wall Steel 1947 Removed 1981 
Building41 4000 JP-5 Single Wall Steel 1981 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 
Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 
Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 
BUilding 41 15000 JP-4 Single Wall Steel 1957 Removed 1989 
Building41 15000 JP-4 Single Wall Steel 1957 Removed 1989 
Building41 8000 Gasoline Fiberglass I Plastic 1981 Removed 1989 
Buildina41 8000 JP-5 Fiberglass I Plastic 1981 Removed 1989 

Aight Ops I A-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 
Aight 0ps I B-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 
Aight Ops I C-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 
Aight 0ps I D-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 

Company Vehicles I E-41 8000 Gasoline Double Wall Fiberglass 1989 Active 
Aight Ops I F-41 8000 Water Double Wall Fiberglass 1989 Current I Not in use 

Buildin_g42 Unknown Aviation Gas Sin_gle Wall Fiberglass Unknown Removed Date Unknown 
Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 
Bldg. 43 Fuel Fann 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 
Bldg. 43 Fuel Farm 20000 Jet Fuel Sing!_e Wall Steel 1957 Removed 1991 
Bldg. 43 Fuel Fann 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 
Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Building 2 1000 Gasoline I Diesel Single Wall Steel 1942 Removed 1989 
Building 1 500 Gasoline Singl_e Wall Steel 1956 Removed 1961 
Building I 500 Gasoline Single Wall Steel 1961 Removed 1972 
Building I 6000 Diesel Sin_gle Wall Steel 1972 Removed 1980 
Building 1 5000 Gasoline Single Wall Steel 1941 Removed 1989 
Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 
Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 
Building 5 6000 Fuel Oil Single Wall Steel 1941 Removed 1988 

•: During excavation, 799 cubic yards of soil were also removed. 

September 2004 

• 
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Comments 

Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 

Excavated 
Excavated • 
Excavated • 
Excavated • 
Excavated • 
Excavated • 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 

The RAM Group 



• 
SubArea 

3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3B 
3B 
3B 
3C 
3C 
3C 
3C 
3C 
3C 
3C 

• 3C 
3C 
3C 
3C 
3C 

• 
September 2004 

Table 4·2 
Soil Boring Information for Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled SubArea Boring 
B41N1 111812002 3C B45S9 
B41Sl un12002 3D 2-10024 

B41S3D 11n12002 3D B211 
B42Nl 7/1/2003 3D B212 
B42N2 712312003 3D B2N1 
B42N3 712312003 3D B2N2 
B42N4 712312003 3D B2N3 
B42NS 712312003 3D B2N4 
B44N1 11/8/2002 3D B2N6 
B42E1 71112003 3D B2N7 
B42E2 712212003 3D B2Wl 
B42E3 7/2212003 3D B41E1 
B42S1 1111912002 3D B41S2 
B42S2 6/3012003 3D B41S4 
B42S3 7/2212003 3E B2E1 
B42S4 7/2212003 3E B2E2 
B42SS 7/2212003 3E B2N5 
B42S6 7/22/2003 3F B1W1 
B42S7 7/2312003 3F B1W2 
B42W1 6/30/2003 30 B2S1 
B45S10 11/19/2002 30 B2S2 
B45Sll 6130/2003 3H B4E1 
B45S12 6130/2003 3H B4E2D 
B45S8 11119/2002 3H B4E3 

Date Drilled · 
11/1912002 
11/1/1994 
11/8/2002 
6/30/2003. 
11/1112002 
11111/2002 
11/12/2002 
11/13/2002 
7124/2003 
7/24/2003 
1118/2002 

11/1212002 
11n12002 
11/13/2002 
7/1/2003 
712412003 
11/1312002 
7/112003 
7/24/2003 
7/1/2003 
7/24/2003 
11/21/2002 
11/22/2002 
7/24/2003 
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Table 4-3 
Monitoring Well Information within Area 3: Retained Area 

Boeing Tract 1, SL Louis, Missouri 

Monitoring Diameter 
Screened Total 

Installation 
Sub-area Interval Depth Status 

Well (inches) 
(ft bgs) (feet) 

Date 

3A B41MW-18 2 2-12 12 11/8/1988 Active 
3A B41MW-4 2 2-12 12 10126/1988 Inactive 
3C MW-A4 2 2-12 12 7/13/1989 Inactive 
30 B41MW-S · 2 2-12 12 10126/1988 Active 
30 B41MW-7 2 2-12 12 10128/1988 Active 
3H B4MW-10 2 2-12 12 11/22/1988 Active 
3H B4MW-9 2 10-19.8 19.8 1112/1988 Active 
3H BSMW-22 2 5-14.6 14.6 11/10/1988 Active 

Notes: 
NA: Not available 
ft bgs: Feet below ground surface 

#of Times 
Sampled 

1 
1 
1 
2 
1 
1* 
0 
2 

*Sampled once at installation for TRPH only, Bums and Mac report 1989. Not used due to lab method . 
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SoU Samples Used iD A--ce c-tntiiiii lcaladoas ia Area 3: RetaiDed Area 

~'J'nc:tl, St. Louis, Missouri 

Volatile 
Organic 

Compounds 

Total 
Petroleum 

Hydrocarbons 

Polynuclear Aromallc 
Hydi'OCIIItlona 

Polychlorlnallld 
Biphenyls 

....... 

Seprember 2004 

I Non :_lclenlla4 
841$30-4 
1842N3-4 

3A 

~842E3-4. 

3B 

3C 

l2~1oOU 0-2 
82N+6.· 
S2w1-6 

3D 

!B2E1-7 

3E B2E2-8 

3F 

8252-7 

3G 

3H 

N""" - .... 

Conalruc:llon 
Worker 

841NHI 
841$30-4 
B42N2-12 
842N3-4 
842~-8 
842N5-6 
844N1-9 

842E1-5 

~.E2-8 
842Es-.4 

84252-5 

842$5-8 

84256-5 

84257-8 

B45S1D-6 

B45S11-6 

Non-Realdena.l 
Workw 

841$30-4 

i&42Ea-i4 

l2-1oo2!t:Oi-2 IBiNt-6 
182(1-8. _ _IB2W1<ie · ; 
'B2i'-d-8. 
82~-s. I 
!B2W1.a. 

'82E1-7 82E1-7 

82E2-8 82E2-8 

8252-7 8252-7 

'B4E1-14 

84E3-18 

__ :-..: __ . .-,.u.)pl' ..... -

Conalnlction 
Worker 

84153D-4 
842N1-9 
842N5-6 

842E1-5 

842E2-8 
8421;:3-4 

84252-5 

842$5-8 

84256-5 

842W1-5 

B45S1D-6 

B45S11-6 

B45S12-6 
B45S8-6 
B2N7.;6 
82W-1-6 

B2E1-7 

82E2-8 

8252-7 

84E1-14 

84E20-10 

84E3-t8 

~lclenU.I 

WoriiiBr 

'84153D-4 

•. -:-.:..=--~-= :--
--::..--=...::':"" 
-::...-.--::-
~~-.r---:.:-
-;.:,....~---

.. -.- ... 
"'-:;...---....::--
·--:;... ... ..-..::-

-:::..---....:-:: 
---==-----::.::-
·-::... .... ..-..::-
--: =--...-.. ::.::: 
"'--;=.-.~---::-
-;.:--..-...:~ 

~;...~..-...::-'"' 

-::..---.-..:-:-
-::..-...-.....:'":"' 
-:;:.;..--~:-

c-lnK:IIon 
WOitcer 

841N1-8 
84151-6 
841530--4 

------:?...:..::--
-=~~=-... --::---~---- -... ;;.:r---""'

-~ 
-=-~-~~-=-

--:=--...-;,...._:;-;:"' 
- ---·-==-------
-==------=~ 

""-::...-..-...::~ 

----==----..::-
-::..-...-...::-

---==-----....:~ - --... ~...--::-
841§1~10 

--::~...--::-· 

-----=~-,-...:~ 
""'::...-- .... -::-

-~::...-ore..:-:-
-~;..~--:--~~_: F~~-=~.,....::--
------;,:...~~.;~ -~-~---..-...:;-:-

--=~---~...::-
-·..:· -,----. 

----~~~-=-
-:>.~-.:::- _;_.,;"";:?'~..::.~ 

"'-;:...-...,.......::-· '"-;;.... ..... .-...:.:-..-
~-=;..-.-....::- ----==---.--::-
"'-:;...-...-...:::-"'_ ----:;...-.-...::.-
-::-- ..... -::""" --:_:.:r...~_:-;:_-

·~-=~--....-.....;:- .. ~-=;_,...~----------==---or-..::-· --==--- ..... -::-
---= :::~ .--= ~ ·-::---.ra.:~· 

--=~---=-=- -::.=-~-::-

Non-RealdenU.I 
WOitcer 

·-=..:.~ .... -
-::_:.-:.-c-:_ ......-.-;..-.c::"' __ --
-:.--~~:-..... -;-------- ---

--~-·-........ ~ .. ----:.."" .. ~<:_ 
-:.:.~ ..... _ --.. --'>--.c::"----
-=-~~-.. --. 

. ---
--~~·::. ---- . -"'!~:= -~--~!"'. -~-........ ~~..;
~-· 
:~:.,__c.~;;~'" 

..... -~
--~·-----... - .. -::..--<----
-=-~-::-<::: 

.. ::.. ~ ">-< .. ·:: --... --~ ... -----_ ... "':»--<. ... ---
~-__ .. ~: ---.·---~ ...... -·· 
---~;~ .......... .... · ... 

~:~:.:.... 
-;_"';/~;= -----~::-: 

·--~--~-~..; __ 
---~ -- ~ 

---~ ......... -· ....... --~ . .,. " ... ,;,;o.: 

"''":..:."::11-C"·-· --
-:..-... ":s-C' ..... = 
;:, : -:::..-c: = ---.. ~---------~~~----=-~-:;.-<- ..... " ... ..._. 
-~-~:~ 
-~ 

. --~-~.,.-
---~ :-:,:-::a-c .. -=: 
... -:::~-..c: ... -:: 
.-:.:~: 
.;-:.-.; ,_..::.=_ 
-- --- .. -.. --...~----__ 
.. -_-::;;..-.::; .. ---.. -=.:~c::: --_.:~-<:= 

Conalructlon 
Worker 

---::. -:-:.-:c:-_ .. = 
--~.c- ...... _ ---:..-.. ~:-
-:::..:. ........ <::: 
-~ ---::..--..:::-... _ -- ----'>--<"'------.,_-c-::: -- ----=-----:::.-.c::" .. _ -- -.. -::.· .. ~---

Non-Resldenlla4 
WOitcer 

'842N3-4 

·-:;.-.~:=·t842E3-4 

--~:. ... ---:,.._.,...;....c---.--- .. -.a 
--~~ .. --· .;..._..,. . .::--. .. ._ -- .. - ----~·-· --

--_-:.: ,_'!= .... = --- .. ~.t::: .. _ ---
::.--~::: 
- ... -:.-<:~ --

... ::."'--:..--<::: --... - .. ">-<--·-.. --:.. ..... o.::.-.c-:_ .. 
·-;;..:~:~:~·12,10024,(0.2) 
::.:~:..::-:_-182~. 
_-.,~::: __ )tmi7-6 

::.:~:~: l~wt-s 
··~"'>-<: .. _~ _,_ o> 

-;::~:= 
::.:~·-

-~-

--=-~~:-
"'':,."'.::..-<:=· 

--··.;-- .. -:::..-< .. _ .--.::.:>-<------... --~:= -... " __ .. ~-----..... ;-~.~ --. -----. ... ~:= 
~.;,· •• ,-~ 

--~--. --
~:.~:-

B2E2-8 

:-::..· . .,...<::.::: 18252-7 

_:--=--..c::.= 
_-:;_:.,...<::: 
... - .... "='-'<a,.-::,. 

:~~-=---~:=· 
::-:~:-
-:~::::_ --__ .... ~ .. ·-

Conalnlction 
Worker 

'842N2-12 
842N3-4 
842N4-8 

B42N5-6 
844N1-9 

8421;2-8 
8421;:$-4 

184253-9 

84254-6 

842$5-8 

84256-5 

84257-8 

2"10024 (0-2) 
8211~ . 

82N1.;6 
Ei2N2-8. 
82NH 

~ 
82N7.,6 
B2W1:6 
82E2-8 

B1W2-'8 

8252-7 

84Ea-18 

• 
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Table.(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 

~~ ~- - -Boeine Tract 1. St. Louis. M. • 

~ I N 

~ = ~ ....;;! 

~ SampleiD >o ~ 
~ f;l;l 

foil N f;l;l 

~ ::E ~ ~ ; = ....;;! 
E-o i-

I I N s= ~ In z. 

"" _j = ~ ..... 
Nc:lJi .. ~es•d~ntial WQrker 
~41S3D-4 51 192 18 10 
B42N3-4 2.5 2.5 1.75 3.05 

Average Concentration -
Only Samples With 26.75 97.25 9.875 6.53 

VOC Detections 

C(t~mctJop. W~rk,~r 
1!41N1-8 2.5 2.5 186 2.5 
IB41S3D-4 51 192 18 10 
~42N2-12 2.5 2.5 1.75 1.75 
IB42N3-4 2.5 2.5 1.75 3.05 
B42N4-8 2.5 2.5 1.75 1.75 
1!42N5-6 12.5 12.5 8.75 51.75 
J!44Nl-9 2.5 2.5 41 2.5 

Average Concentration -
Only Samples With 10.857 31.00 37 10.471 

VOC Detections 

Notes: 

ug/lcg- micrograms per kilogram 

•- Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs • Volatile Organic Compoonds 

NA - Not Analyzed 

voes (uglkg) 

f;l;l 

~ 
Q 
; 
0 a ~ u = ~ ~ ~ 

~ ~ ~ 0 
~ I ~-p.;. I 

0 1:1. 
:i ~ 

29 27 2.5 
2.5 2.5 5.4 

15.75 14.75 3.95 

11 21 2.5 
29 27 2.5 
2.5 . 2.5 5.3 
2.5 2.5 5.4 
2.5 2.5 5.6 
80 12.5 29 
2.5 11 2.5 

18.571 11.286 7.54 

f;l;l 

~ i 
f;l;l 

~ ....;;! 
0 N z 

~ ~ f;l;l 

~ = = ....;;! 

~ 0 >o 
l:li: ~-1:1. 

0 1:1. = ~ 0 .I 

U,l u - ~-z c.. 

2.5 116 2.5 
2.5 2.5 2.5 

59.25 

2.5 2.5 75 
2.5 116 2.5 
2.5 2.5 2.5 
2.5 2.5 2.5 
2.5 2.5 2.5 
110 12.5 91 

13 7.1 7.2 

19.357 20.8 26.171 

• 
....;;! 

< 
~ 
0 
E..c 

f;l;l 

~ z 
~ 

~ ~ 
0 
~ 

26 NA 
3.1 6.7 

14.55 6.70 

2.5 NA 
26 NA 
2.8 5.4 
3.1 6.7 

2.55 2.5 
17.75 64 

2.5 NA 

8.17 19.65 
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Table 4A-S(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3A: Retained Area 
Non-Residential Worker 

B 0 T tlStLoo Miss oemg rae ' 0 UIS, our 

Overall 
Constituent 

B41S3D-4 
Area 

Fractions Average 
(uglkg) 

TPH-DRO TPH-DRO 
11n12002 24,000 
1118/2002 NA 
7/1/2003 NA 
712312003 NA 

AVEAAGE.TPI,l .. Ult() .·• 24;()(:)0' - : ' 'Ud)® ,' 
TPH-GRO TPJJ·GRQ 
7/112003 NA 
7123/2003 NA 
AVEI{AGE 'rPll· G.RQ ·· 
TPH-ORO 'TPH-01{0 
un12002 2,500 
11/812002 NA 
7/1/2003 NA 
7123/2003 NA 
~ VERAGE 'FPH • ORQ .. .2SOO. ~$®. 

Notes: 

Groundwater !able is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residentiai Worker - above groundwater !able in the area 
Construction Worker- above a depth of 20 feet bgs 

ug/kg - micrograms per kilogram 

TPH - Tolal petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 
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Table 4A-5(b) 
SoU Constituents Average Concentrations for TPHs in Sub-area 3A: 

Retained Area, Construction Worker 
B in T 1 S Lo is Miss ri oe ract , t. u ' ou 

Overall 
Constituent 

B41S3D-4 B42N1•9 -B42N5-8- Area 
Fractions Average 

-. (u~g) 

rTPH • D_RO TPH·DRO 
11/7/2002 24,000 NA NA 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/2312003 NA NA 9,510 
AVERAG_E TPH • ORO _24,000 ~.soo 9;51P 1~;003 

TPH·GRO TPH ·GRO 
7/1/2003 NA 7,000 NA 
7/23/2003 NA NA 6,540 
AVER~Ge TPfl· GRO 7;~· .. . a:;MQ ' J~;no . 
rrPH·ORO . -T~H.·ORO 
11/7/2002 2,500 NA NA 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/2312003 NA NA 3,141 
AVERAGE-TP,fl· ORO . ; _2,500 2iSOO.· Si1~41 

Notes: 
Groundwater table Is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker • above groundwater table In the area 
Construction Worker • above a depth of 20 feet bgs 
uglkg • micrograms per kilogram 
TPH ·Total petroleum hydrocarbon 
ORO • Diesel range organic 

GAO • Gasoline range organic 
ORO • OU range organic 
Bold Indicates a detection 
NA • Not analyzed 

2 of 2 
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Table 4A·S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 3A: 

Retained Area, Non-Residential Worker 
B in T 1 S Louis Misso ri oe ract L, t. i, u 

Metals 
(u~) 

SampleiD ; .t.,) 

~ i 0 

~. ~ B = B42N3-4 NA NA NA 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 4A·S(c) 

~ 

i Q 

~ 
8,690 

8,690 

Soli Constituents Average Concentrations for Metals In Sub-area 3A: 
Retained Area, Construction Worker 
B i T ct 1 St. Lo Is Mlsso I oen ra ' u t, ur 

Metals 
(ul/k&) 

SampleiD ; ! t.,) 

I i 0 Q (,) 

! < ~ .. ·~· i 
= u ~. 

~42N2-12 NA NA NA 11,200 
~42N3-4 NA NA NA 8,690 
B42N4-8 NA NA NA 8,460 
B42N5-6 NA NA NA 7,120 
B44Nl-9 2,000 110,000 13,000 10,000 
Average Concentration • 

NA 

N~ 
NA 
NA 
NA 
94 

Only Samples With 2,000 110,000 13,000 9,094 94 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 
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Table 48-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 38: Retained Area 
-- ---~ ------- ------- ---~-----

VOCs(u~t4kg) 

1:1;1 

~ I SampleiD s 
C'l.l .... 

~ ~ ~ 
Q 
z = 0 0 ..::1 

tl ·N = ~ ~ ~ 

~ (j = Non~ Resi,dential Worke.r 
B42E3-4 19 54.75 3 14.25 

Average Concentration -
Only Samples With 19 54.75 3 14.25 

VOC Detections 

CQ~etioQ Wo.rkel" 
B42El-5 NA 1,170 NA 25 
B42E2-8 10 18.65 5 56.25 
B42E3-4 19 54.75 3 14.25 

Average Concentration -
Only Samples With 14.5 414.47 4 31.833 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Consauction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

s 1:1;1 

~ ~ 

~ ~ 

~ = 
~ 
~ t 0 
8: 0 

·!: 
~- .z 

4 2.9 

4 2.9 

NA NA 
2.5 2.5 

4 2.9 

3.25 2.7 

~ 
~ z 
1:1;1 = ..::1 

~ 
1:1;1 

~ 
Iii z tJ 0 -~ ~-

.. 
5.7 5.55 

5.7 5.55 

NA 398 
9.7 15.25 
5.7 5.55 

7.7 139.6 

• 

..::1 
< 
E-c 
0 
E-c 

f3 
~ 
~ 

58 

58 

731 
58 
58 

282.33 

MACfEC 
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Table 48-S(b) 
Soli Constituents Average Concentrations for TPHs 

in Sub-area 38: Retained Area 
Non-Residential Worker 

8oein Tract 1, St. Louis, Missouri 

Notes: 

Constituent 
Fractions 

842E3-4 

Overall 
A tea 

Average 
(uglk~ 

. T.PH • D.R:O , 

TPH~GRO 

TPH-ORO 

31Zl.· 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area . 

Non Residential Worker • above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 
uWJtg • micrograms per kilogram 
TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 
ORO • Gasoline range organic 
ORO • Oil range organic 
Bold indicates a detection 
NA • Not analyzed 

1 of 2 MACTEC 
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Table 4B·S(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 3B: 

Retained Area, Construction Worker 
Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

rl'PH -DRO 
7/1/2003 
7/2212003 
~VEAAGE l'Pil • DRO -
ji'PH • GRO 
7/1/2003 
7/2212003 
A'VED;A•GE T.,P,H-· GRO ·, 0>" .. ~ .•...•. • .. _,.··'-·.· ... · r.·. 

TPH·ORO 
7/1/2003 
7/2212003 
~YEJ._MGETPH·ORQ. 

Notes: 

B42El-S B42E2-8 B42E34 

2,500.0 NA NA 
NA 29,960.0 2,080.5 

2;500;0 

311,000 NA NA 
NA 11,800 29,200 

2,500 NA NA 
NA 3,169 3,121 

Groundwater table is at a depth of4 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 
Consuuction Worker • above a depth of 20 feet bgs 
uglkg • micrograms per kilogram 

TPH • Total petroleum hydrocarbon 

DRO • Diesel range organic 

ORO • Gasoline range organic 

ORO • Oil range organic 
Bold indicates a detection 
NA • Not analyzed 

2 of 2 

Overall 
Area 

Average 
(uglkg) 

TPH-DRO 

TPH·GR.:O 

TPH-ORO 

MACTEC 
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Table 4B-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Non-Residential Worker 

Boein Tract 1 St. Louis Missouri 

SampleiD 

B42E3-4 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

uglk.g - micrograms per kilogram 

Metals 
(U . 

14,600 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Consttuction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 4B·S(c) 
Soli Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Construction Worker 

Boein Tract 1, St. Louis, Missouri 

SampleiD 

42E2-8 
42E3-4 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

·Metals 
(U 

12,400 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Consttuction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 
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Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3B: 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ugll - micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Retained Area 
Tract 1. St. 

13 5.65 I 6.75 

:N,~:y;a:ll.il-:il.l.\II!IIIU#.!M.il#.l::::::::::::::::::::::::::::::::::::::::::::: 

8.7 6.1 2.55 I 27.3 

• 

MACTEC 
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• 
Table 4C-S(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 
Boeiru! Tract 1. St. Louis. M" • - --

ra = F-o 
~ 

B 
..:I 

~ 
SampleiD 

N = ~ 
,. 

~ = 
..:I ~ 

~ ~ t 
~ 0 ~ 0 

~ 
~ 
~ 

~ z 
tJ tl 0 
~- .£!3 -

~on- Resid~tialWotker 
Average Concentration -

Only Samples With 
VOC Detections 

Co~~¢tlQ.Q. WC,I:k~.t 
~42S2-5 NA 76 NA 12.5 
~42S5-8 42 38 47 27.5 
~42S6-5 44 1.75 2.5 3 
B42S7-8 10 1.75 2.5 5.4 
B45Sl0-6 NA 62 NA 25 
B45S11-6 NA 293 NA 12.5 

Average Concentration -
Only Samples With 32 78.75 17.333 14.317 

VOC Detections 

Notes: 

uglkg- micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worlc:er - above groundwater table in the area 

Construction Worlc:er - above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

VOCs(tWkg) 

~ 
~ ; 

~ 0 

~ ~ ~ B z 
~ = = ~ ..:I ..:I 

~ >- !:lot s 0 

~ 
1:1!::· 

cc ~-z z 
.. 

NA NA NA 
50 59 84 
lO 5.7 2.5 

5.4 2.5 2.5 
NA NA NA 
NA NA NA 

21.8 22.4 29.667 

I ~ 
~ 

~ = 
~ =· I 

to) 
-~ = uL. ·- .. t:!. 
"' _;_, 

NA NA 
62 12 
6.9 2.5 
2.5 2.5 
NA NA 
NA NA 

23.8 5.6667 

• 

..:I 

~ 
0 
E-o 

B ! ::J 
..:I 

~ 

452 225 
26.75 310 

3.35 42 
2.6 2.5 

952 513 
2~ ~3 

656.12 259.25 

MACTEC 
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Table 4C-5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3C: Retained Area 
Non-Residential Worker 

B in T t1 St. Lo is Misso ri oe lK rae ' u 5, u 

Overall 
Constituent 

None Area 
Fractions Average 

(ugtq) 
TPH-DRO T.PH·DRO 
11/19/2002 
6/30/2003 
7/2212003 
17123/2003 
IAVERAG:ETPH·PRO 
ITPH-GRO TPH.·GRO 
11/19/2002 
6/30/2003 
il/2212003 
7/23/2003 
~WRAGE TPH • GRtl .. ..... : ....... r,,, .. , 

ri'PH·:ORO TPH-ORO 
11/19/2002 
6/30/2003 
1712212003 
17123/2003 
!AVERAGE TPH .,QRO : ·· 

Notes: 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

1 of 2 MACTEC 
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Table 4C-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area, Construction Worker 
Boehm Tract 1. 'St. Louis. Missouri 

Constituent 
84252-5 84255-8 84286-5 

Fractions 

[PH-ORO 
11119/2002 NA NA NA 
~0/2003 925,000 NA NA 
/2212003 NA 5,320 399,000 
/23/2CX>3 NA NA NA 
A~RAG~ TJIH· DRO. . 9~;000 5,320 399,000 
~H-GRO 
11119/2002 NA NA NA 
~0/2003 54,000 NA NA 
'7/2212003 NA 38,100 3,700 
/23/2003 NA NA NA 

A VE~GE TPil ~ q~O . ~4.00Q. 38,100 3,70() 
TPH-ORO 
11119/2002 NA NA NA 
l§L30/2003 41,000 NA NA 

/2212003 NA 3,167 157,650 
/23/2003 NA NA NA 

AVERAGE TPH ·ORO ' ''41~' 3;167 157,650 

Notes: 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

ugllcg- micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

DRO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 

842W1-5 B45S10-6 B45Sll-6 845S12-6 B4SS8-6 

NA 2,500 NA NA 2,500 
57,000 NA 972,000 127,000 NA 

NA NA NA NA NA 
NA NA NA NA NA 

57,00() 2,500 912.900 127,()()0 2~00 

NA 103,000 NA NA 21,000 
2,500 NA 154,000 2,500 NA 

NA NA NA NA NA 
NA NA NA NA NA 

2,5()() .lO~.,OQO . . l.~t4.QQQ . ~.?()() 21000 ... '·.: .. -. .. 

NA 2,500 NA NA 2,500 
37,000 NA 20,000 2,500 NJ\ 

NA NA NA NA NJ\ 
NA NA NA NA NA 

37~00() ~.soo . 2Q.®O 2,500 2.500 

2 of 2 

• 
Ovel'811 

Area 
Average 
(tig/kg) 

~ll-DRO 

3ll~ .. 
TPll~GRO. 

~~~~: 
TPfr-oRO 

·~ti9Q .. 

MACfEC 
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Table 4C·S(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3C: 
Retained Area, Construction Worker 

Boeina Tract 1, St. Louis, M ri issou 

Metals 
(uglkg) 

SampleiD 

~ 
B42S3-9 11,600 
~42S4-6 9,400 
B42SS-8 8,800 
B42S6-5 12,000 
IB42S7-8 10,900 

Average Concentration • 
Only Samples With 10,540 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwaler table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwaler table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 



• Tab-( a) 
Soil Constituents Average Concentratio~ VOCs in Sub-area 3D: Retained Area 

St. • 

Average Concentration -
Only Samples With 

VOC Detections 
9401.2 I 25.75 6.13 I 2.55 I 8.13 81 21.25 23.75 I 8.38 I 3.88 I 76.25 132.6251 27.25 I 4.06 12 

Notes: 

uglkg - micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

:mi%9§li#.I1B#iMI-!Eiili!~lfijUii-!if!!!!i!!i!i@@'!::::::i!lll!~~~=i:i:1!li 

September 2004 MAC'IEC 



• 

• 

• 
September 2004 

Table 4D-5(b) 
Soil Consdtuents Average Concentradons for TPHs 

in Sub-area 3D: Retained Area 
Non-Residendal Worker and Construction Worker 

B I T t1 St. Louis M' i oe ng rae L, ' assour 

OveraU 
Consdtuent B2N7-6 Bl'Wl-6 Area 
Fractions Average 

( .. g/kg) 
TPH·DRO 11PH-DKO 
11n12002 NA NA 
11/812002 NA 47,000 
11/12/2002 NA NA 
11/1312002 NA NA 
6/3012003· NA NA 
712412003 2,540 NA 
1.1\~M.:G~ TP.II· ,D~O 2.5~ : 41~~ ·-~~uno ' .. ~ ' 
TPH·GRO TPH·GltO 
6/3012003 NA NA 
1712412003 500 NA 
k\YEUG~-TPl.l· GJ{Q. , 500 - $00 
ITPH·ORO TPH-ORO 
11n12002 NA N~ 
11/812002 NA 2,50( 
11/12/2002 NA NA 
11/13/2002 NA N~ 
6/3012003 NA NA 
17124!2003 8,720 NA 
lAVE~GE TPlt.· 0;1,{0 '8,720. . ,·z;s.oo.:. ~ .. 5i610 ... .. ; ·-

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4D·5(d) 
Soil Constituents Average Concentrations 
for PAHs in Sub-area 3D: Retained Area 

Construction Worker 
BiT lS LoisMiss oe ng ract , t. u , oun 

PAH 
(ug/kg) 

SampleiD I ....... 
:! s 
~ = B41El-10 85 

Average Concentration • 
Only Samples With 85 

PAH Detections ' 

Notes: 
uglkg - micrograms per kilogram 
Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH - Polynuclear aromatic hydrocarbon 

NA • Not Analyzed 

MACTEC 



• • • 
Table 4D-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3D: Retained Area 
Tract 1. St. 

Average Concentration -
Only Samples With 

VOC Detections 
14.561 2.60 113.67114.171 2.13 I 2.35 I 9.58 I 8.35 I 7.63 I 2.42 I 6.16 I 3.21 I 3.33 I 3.56 I 2.94 

Notes: 

ug/1 - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

\l*-i¥91!~~~:-~&.11!'-~IIU#.!IW'li&::::::t::::::III~:::::::::::~::::: 
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• 
Table 4E-S(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3E: Retained Area 
Boeiru! Tract 1. St. Louis. M" • - ~ ---- -- ---- ~ - -- - ----,- ----- --

VOCs (uglkg) 

~ SampleiD 
~ ~ 
~ = ..:I 

~ ~ ~ > 
~ = ~ 

s ..:I 0 
IS'I ~ 

c:ll: 
~ (;1;1 

· .. ·~ .. (.) fool 0 
. .;! ~· !!:! 

Non- Residential Work~r 
B2El-7 NA 1,340 307 NA 
B2E2-8 56.5 67.5 63.375 28 

Average Concentration -
Only Samples With 56.5 703.75 185.19 28 

VOC Detections 

ConStnacdqn.Wor((~r 
B2El-7 NA ~ 307 NA 
B2E2-8 56.5 67.5 63.375 28 

Average Concentration -
Only Samples With 56.5 703.75 185.19 28 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

~ = t1 [;l;l 

..:I ~ ~ ~ = I 

§ i (.) 

z E-o 
:tl g ~ t= E-o ~ 

~ ~ ~. 

250 NA NA 
18.75 33 20 

134.38 33 20 

250 NA NA 
18.75 33 20 

134.38 33 20 

~ 
[;l;l 

[;1;1 ~ 
~ ~ toOl 

~ N ~ z = ~ = ~ ~ 
..:I 
>o s ~ s 0 = ~ .I 

t.J = ~ 

2: _Z. ~· 

Ji3 

NA NA NA 
71.5 115 31.5 

71.5 115 31.5 

NA NA NA 
71.5 115 31.5 

71.5 115 31.5 

• 

..:I 
< E-o 
0 
E-o 

~ ~ ~ ~ 3 ..:I s ~ 

719 586 
34 137.5 

376.5 361.75 

719 ~ 
34 137.5 

376.5 361.75 

MACfEC 
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Table 4E-S(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3E: Retained Area 
Non-Residential Worker and Construction Worker 

B I T 1 S Louis Miss ri oeng ract ' t. ,, ou 

Overall 
Constituent 

B2El·7 B2E2·8 
Area 

Fractions Average 
(uglkg) 

TPH-DRO TPH·DRO 
r'//1/2003 2,500 NA 
r'//24/2003 NA 2,125 
lA VEAA<iE TPH • J)R() 2,500 2,125 .. 2,312 
ifPH-GRO TPH·GRO 
7/1/2003 496,000 NA 
7/24/2003 NA 53,100 
A,VER?\(;E TPR· GRQ .· 49(i;OQQ 53:JQO ·' -·· 2~'*;~$Q . 
TPH-ORO TPH·ORO 
7/1/2003 2,500 NA 
7/24/2003 NA 3,187 
AVERAG£.TrH; ORO; :1;..· ..• .2.500: '·. . ..3c.il.8.?,~- . :.' .. · 21~4:: 

Notes: 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area . 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 
ugtkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4E-S(c) 
SoU Constituents Average Concentrations 

for Metals in Sub-area JE: 
Retained Area 

Non-Resldendal Worker and 
Construction Worker 

B i T 1 S Louis Mlsso oe ne ract , L ' ur 

Metals 
(uglkg) 

SampleiD 

Q 

; ~ 
IB2E2-8 8,1()(] 
Average Concentradon • 

Only Samples With 8,100 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4F-5(a) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3F: 
Retained Area, Construction Worker 
B I T 1 S Lo is M. oe ng ract , L u , ISSOUn 

Metals 
(u~) 

SampleiD 

Cl 

~ 
~1W2-8 7485 

Average Concentration • 
Only Samples With 7,485 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area . 

Non Residential Worker • above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 
NA • Not Analyzed 

MACTEC 
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Table 4G-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3G: Retained Area 
Boein2 Tract 1. St. Louis. M" • --- ~--

f;l;l 

~ z 
~ 
~ ~ 

SampleiD = = ~ ~ 
>- >-= = tl 

~ ~ ~ Q;l 

~ 0 E-c tl I I 

"''t Itt z 
:l "' ~ ~ ..-4 

Non- Resi,d~p.tial Work~r 
B2S2-7 840 326.3 820 547.8 

Average Concentration -
Qnly Samples With 840 326.25 820 547.75 

VOC Detections 

Col1strqction W~t~cer 
182S2-7 840 326.3 820 547.8 

Average Concentration -
Only Samples With 840 326.25 820 547.75 

VOC Detections 

Notes: 

ug/kg - micrograms per kilogram 

•- Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

VOCs (ug/kg) 

I 
t1 

~ 
z = I 

E-i 

~ e N z 
Q;l 

= ~ ~ 
~ ~ ~ >-= I E-c c:l.o 
E-c :i .. ~ t;a;l 

1,010 2,650 378 

1,010 2,650 378 

1,010 . 2,650 378 

1,010 2,650 378 

~ 
9 
0 

~ E-c 
~ 
>-~ 

~ 
c:l.o 

~ 0 g: E-c 

s: ~ 

~ 0 
fl.! 

·~. 0 -~ 
477.5 1,490 416.3 

477.5 1,490 416.25 

477.5 1,490 . 416.3 

477.5 1,490 416 

• 

~ 

~ 
0 
E-c 

~ I 
...::1 ~ s ~. 

5,700 3,55() 

5,700 3,550 

5,700 3,55() 

5,700 3,550 

MACfEC 
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Table 4G-5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3G: Retained Area 
Non-Residential Worker and Construction Worker 

B i T tl St. Louis Misso i oenx rae ' 
,, ur 

Overall· 
Constituent 

B2S2~7 
Area 

Fractions Average 
.. (uglkg) 

ii'PH ·DRO TPH·~DRO 

7/1/2003 NA 
7/2412003 85,750 
A VEAAGE TPH· DR() · 85,750 85,750 
TPH-GRO TPH-GRO 
7/112003 NA 
7_/24/2003 3,28_(1 
AVE!lAGE '(PH· GllO . 3,280'. ;: 3~~~Q 
TPH~ORO TPH-ORO 
7/1/2003 NA 
7/24/2003 1,470,000 
~VERAGE TPH ·ORO 1.470;000 1,470,000 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area . 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 
ug/kg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4G-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3G: 
Retained Area 

Non-Residential Worker and 
Construction Worker 

B i T 1 S Lo • Mlsso • oe ng ract , t. UIS, un 

Metals 
(ug/Q) 

SampleiD 

Q 

~ 
B2S2-7 11,655 

Average Concentration -
Only Samples With 11,655 
Metals Detections 

Notes: 

ug/kg - micrograms per kilogram 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4H-5(a) 
Soil Constituents Average Concentrations for VOCs 

in Sub-area 3H: Retained Area 
B In T 1 S Lo Is Mlsso ri oe 1g ract ' t. u ,, u 

V()Cs:(u~) 
~ 

~ 
~· l';i;l 

c i a SampleiD ~ 
~ u 

tl ~ 
~ ~ ~ 
0 ~ ~ tl ·~ ~ u 
~ 

Non· Residential Worker 
Average Concentration -

Only Samples With 
VOC Detections 

CQnstruction Worker 
B4EI-14 NA NA NA 
B4E3-18 21 8.8 4.5 

Average Concentration • 

~ 

~ 
gf 
z 

~ 

9.4 
2.5 

Only Samples With 21 8.8 4.5 5.95 
VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

* -Hand auger samples from below Building 220 floor slab 
Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 
VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

MACTEC 
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Table 4H·S(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 3H: 

Retained Area, Construction Worker 
8 l T 1 S Lo is, Misso i oena ract ' t. u ur 

Constituent 
84E1·14 B4ElD·10 84E3-18 

Fractions 

TPH·DRO 
11121/2002 47,000 NA NA 
11/22/2002' NA ss.ooo NA 
17124/2003 NA NA 6,360 
IAVERA;GE TV.H • QllQ ·• 41.000' 5·s..~ 

.. 
6~3®. ;~ /. 

TPH·GRO 
11/2212002 NA 250 NA 
7/24/2003 NA NA 500 
~'V$RAQE TPH • GRO 250 SQO 
ri'PH·ORO 
rl/24/2003 I NA NAI 3,159 
~VERAGE TPH ·ORO l I l .3~JS9 

Notes: 
Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 
ORO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA - Not analyzed 

Overall 
Area 

Average 
(uglkg) 

TPH-DRO 

3(i;UO 
TPlJ··GgQ 

375 
TPH-ORO 

3~159 

MACTEC 
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Table 4H-5(c) 
Soil Constituents Average Concentrati ODS 

for Metals in Sub-area 3H: 
Retained Area, Construction Worke r 
Boeing Tract 1, St. Louis, Missouri 

Meta Is 
(uglk 

SampleiD 

Q 

·~. 
B4E3-18 8, 630 

Average Concentration • 
Only Samples With 8,63 0 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
e in the area Non Residential Worker - above groundwater tabl 

Construction Worker - above a depth of 20 feet b gs 

NA - Not Analyzed 

MACTEC 
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3A 

3B 

3C 

3D 

3E 

3F 

Table 4-6 
Groundwater Samples Used in Average Concentration Calculations in Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Volatile 
Organic 

Compounds 

B41NlW 
B42N5W 
B42N5W 

B42ElW 
B42E3W 

B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42WIW 
B45SIOW 
MW-A4W 

B211W 
B2N3W 
B2N4W 
B2N6W 
B2N7W 
B2WIW 
B41EIW 
B41MW-5 

B2ElW 
B2E2W 

B2SIW 

Total 
Petroleum 

Hydrocarbons 

B42N2W 
B42N3W 
B42N4W 
B42N5W 

B42EIW 
B42E2W 
B42E3W 

B42S2W 
B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42WIW 
B45SIOW 
B45SllW 
B45S8W 
B45S9W 

B2N6W 
B2N7W 
B4lMW-5 

B2E2W 

·BtW2W 

B2S2W 

Polynuclear 
Aromatic 

Hydrocarbons 

......... _,..,.,_ ....... .. .. ..... ..... .. 
_-;;..-... ~--..::-... -

.. _-;,.,.-_ ...... _ .. : .. -
-_-;..-............ -..:-.. 

_-;_-.,.......·..:-.. 
... -:.. --------..:-.. --=-.. _ ...... _ -..:-.. 
_-;..-... .....-.. -..:-_ 
--=--~--..:-.. 

-_-;;.. -~--=---
_-;..-_........,_-..:-_ 
--=--~-..:-.. 

.. _-;,.,.-........... -..:-.. -
_-;..-........... -..:-.. 

---.... .,...-.----- ----- -- .. 

Polychlorinated 
Biphenyls 

-:: =--- ---= ::-: .. 
---~..-"!!-,.,. ----- ------
---~~----__. --. .... 

...... -~~--
----~ ---.--

....... ::t-..-:::• ..... ------- -"""--
----~....:=:·--· ___ ..... -----
.:: :.--.. ---= ::. 
---~~------- ---
---~~--___ _.. ----
----~~------ ----
--~~- .... _,.,. ---
---~~------- --··-
---=--~------- -----
----~.....::---__ ,.,.,. -----
---::-.~-------- ----
---~~------ ---

......... _.. .. -- ... ::.--- ---= .. -
---~...::------- ----
---~~-------- -----
..... -==---~------·--- -----
----~~---
_.. ... -- --·--

Metals 

B42N2W 
B42N3W 
B42N4W 
B42N5W 
B44NlW 
}f42E2W 
B42E3W 

B2UW 
· B.2NlW 
B2N2W 
B2N3W 
B2N6W 
a.2N7W 

·a2WlW 

B2E2W 

3G B2S2W -_-;.. -.r--..-..:-_
_-;..-.,.....,_-..:-.. 

---=--~------- -----
---~.-::- .... ..... --- -----

B4E3W B4E1W B:SMW .. 22W B4E3W 

3H B5MW-22W B4E3W ---~~-__. 
--~ ........ __ B5MW-22W 

B5MW~22W _-:· =--- ---= :-
---~~------ ----

Note: - -_~'.-...~, ... -analysis type not performed 

September 2004 MACTEC 



• • 
Table 4A-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 

SanapleiD 

~41NIW 
~42N5W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ugll- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

~ 
t5 
~ 

~ 
1:;1:;1 

::s ; 
E-o 

I 

'0:1;. 

~ 
13 

2.5 

7.75 

~ 

I 
~ 
0 
:a u 

i -Q 
I 

'1. 
.-4 

~· 
I 

I'll 

0 
135 2.5 

3.11 760 

69.06 381.25 

i02 Tract 1. St. Lo • - •• • 
---, -·- ----

VOCs(ugll) 

~ 
t1 

~ ~ 

~ ~ i ~ N ~ 
[;1;1 t5 = 0 
~ 

I z a t5 E-o 1:;1:;1 = I 
...:I = N 

t ~ t ~ z E-o ril 0 ~ ~ = .·~ ~ t g: ...:I 0 
~ Cll: 0 

~ 0 = ~. ~ 
I 

·~ I'll u ~ 

.tl 
0 ~ - ril e !'!3 ::s- z ~ f/3 

2.5 24 31 NA 117 68 41 2.5 
11.25 22 2.5 14.5 2S 2.5 20 4.4 

6.88 23.00 16.75 14.50 71.00 35.25 30.50 3.45 

• 

t5 = t1 
0 
Cll: 
0 1:;1:;1 
~ ~ 

~ = ~ u - ~ 
0 

Q E-o I 

'1. 
~ .-4 u I 

I'll 

~ ~ ~ 
2.5 2.5 NA 
31 12 14 

16.75 7.25 14.00 

MACTEC 
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Table 4A-7(b) 
Groundwater Constituents Average Concentrations for TPHs In Sub-area 3A: Retained Area 

Constituent Fraction by 
Sample Event 

TPH-DRO 
lln/2002 
11/8/2002 
11/14/2002 
7/1/2003 
~/23/2003 
~/29/2004 

!AVERAGE 
TPH-GRO 
7/1/2003 
7/23/2003 
4/29/2004 
AVERAGE 
TPH-ORO 
11n12002 
1118/2002 
11/14/2002 
7/1/2003 
7/23/2003 
~/29/2004 

AVERAGE 

Notes: 

ugll • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

ORO • Gasoline range organic 

ORO • Oil range organic 
Bold indicates a detection 

NA ·Not analyzed 

September 2004 

B in T 1 S Lo Is M' I oe ract 1, t. u , ISSOUr 

B42N2W B42N3W B42N4W B42NSW 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
329 204 134 34,000 
NA NA NA NA 

329 Z04 134 · ..... 34,()0() 

NA NA NA NA 
500 500 500 1,800 
NA NA NA NA 

50(). sop .~OQ, •• ·.···' 
J~~w 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
75 150 75 6,695 

NA NA NA NA 
75 150 75 6,695 

Overall 
B42NSW Area 

-2004 Average 
(o,gll) 

TPH-DRO 
NA 
NA 
NA 
NA 
NA 
250 

~50 6,983 
'J:'PH-GRO 

NA 
NA 

2,000 
. 2;QQP 1,()60 

TPH-ORO 
NA 
NA 
NA 
NA 
NA 
250 

250 1,449 

MACTEC 
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Table 4A·7(c) 
Groundwater Constituents Average Concentrations for Metals 

In Sub-area 3A: Retained Area 
Bin T IS LoisMis I oe ~~ ract t. u ,, sour 

Sample-ID 

B42N2W 
~42N3W 
~42N4W 
~42NSW 
B44NIW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ugll - micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

c:.J 

i 
~. 

NA 
NA 
NA 
NA 
100 

100 

MetllJS<~ 

i ~ 
·~ e 

NA NA 
NA NA 
NA NA 
NA NA 
960 64 

960 64 

Q 

~ 
22 
22 
22 
22 

110 

40 

MACTEC 
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Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 38: 
Retained Area 

Boei02 Tract 1. St. Louis. M. - --
VOCs 
(uell) 

~ 
! ; 

(:1;1 0 
N ..::1 

SanipleiD ~ = r;.;1 C) 

~ = ~· 
..::1 ..::1 

~ t (:1;1 

~ ~ ~ 
0 
~ = tj E-o ~ 0 ~ ~ ~ fll 

~42EIW NA . NA NA NA 
B42E2W ' 10 2.5 3. 5 
B42E3W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

13 5.65 

13 5.65 

No VOCs except methylene chloride detected in the sample 

6.75 8.7 

6.75 8.7 

~ ~ ..::1 

~ < 
~ E-o 

~ -~ = ..::1 

~ I > 
~ 
0 
1:111: I ..::1 ·CI;., C) 

{;:;;1 ~ z f.ii 

NA NA 52.1 
; ... 2;5 2.5 2.5 

6.1 2.55 2.5 

6.1 2.55 27.3 

• 

MACfEC 
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Table 4B-7(b) 
Groundwater Constituents Average Concentrations for TPHs In Sub-area 3B: 

Retained Area 
B I T 1 S Lo is Miss oe ng ract t t. u t our 

Constituent Fraction 
by Sample Event 

B42E1W 

TPH·DRO 
17/1/2003 1,240 
712312003 NA 
7124/2003 NA 
14130/2004 NA 
~¥$RAGE .1.24Q~ 
TPH-GRO 
7/1/2003 11~10 

7123/2003 NA 
17124/2003 NA 
~130/2004 NA 
~VERAGE 11,310 
ii'PH-ORO 
7/1/2003 500 
7/2312003 NA 
1712412003 NA 
~/30/2004 NA 
k\VERAGE 500 

Notes: 
ug/1· micrograms per liter 
TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

ORO • Gasoline range organic 
ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

B4ZE1W 
-2004 

B42E2W 

NA NA 
NA 197 
NA NA 
250 NA 

250 .. _197 '. 
' ~ !, 

NA NA 
NA 500 
NA NA 

1,000 NA 
1,000 500 

NA NA 
NA 259 
NA NA 
250 NA 

250 259 

uverau 
Area 

B42E3W Average 
(ug/1) 

TPH•DRO 
NA 
NA 
427 
NA 

+21. .~2.9 
TPH-GRO 

NA 
NA 
soc 
NA 

500 3,328 
TPIJ·ORO 

NA 
NA 
15 

NA 
75 271 

MACTEC 
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Table 4B·7(c) 
Groundwater Constituents Average 

Concentrations for Metals 
in Sub-area 3D: Retained Area 

B i T t 1 St. Lo is Misso ri oe ng rae L, u ' u 

SampleiD 

B42E2W 
B42E3W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ugll • mlerograms per liter 

NA • Not Analyzed 
Bold Indicates a detection 

Metals 
(ug/1) 

Q cc w 
.J 

22 
46 

34 

MACTEC 
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SampleiD 

B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42W1W 
B45S10W 
MW-A4W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ugll • micrograms per liter 

VOCs - Volatile Organic Compounds 

NA • Not Analyzed 

September 2004 

• 
Table 4C-7(a) 

Groundwater Coastituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 
-----.... .. -__ .... , -- ... ......, .... ~- -

VOCs(ugll) 

c 
i!= 
w 
0 a: 
0 
::::» ... a: 
IL w w w 

w iE Ci z :r: 
z .... iE w Iii w II( c.:. w w 9 ~ w ... Ci :r: 'i ~ z z 

~ iE ~ w :r: w Lil .,... 
~ ~ 0 0 w 

0 6 () N :!) ~ z a: a: w II( a: w z m :r: w 
0 9 0 0 a: 

== 9 z w ' () N 

~ a: w m k z ...I a: a: a N w :r: :r: g 0 ~ z s;! w z w 
() () .... w .... w m 
iE ii: :r: :r: z z: 0 iS w a. ...I ..;J ...I 

() () w 0 a: ~ 
m 0 )-, > ~ t; .... ...I a: 

~ iS iS N m 9 .. 
.~. 

a. I!= i!i ::::» .-:. .I I z a: 0 0 m .,... .,... 
~ 

-. w li a ~. ~ .,: .,: ()_ U) z . .,... m 
2.5 2.5 2.5 2.5 1.75 4.7 93 2.5 1.75 2.5 3 10 2.5 
2.3 2.5 3.95 2.5 1.75 2.5 2.5 8.6 1.75 2.5 3 10 2.5 

62.5 62.5 62.5 62.5 891.25 62.5 62.5 62.5 56.25 1100 197.5 250 1200 
13.75 13.75 13.75 13.65 7.375 13.75 13.75 13.75 7.95 15.25 15.3 55 35.75 

2.5 5.9 2.5 2.5 1.75 2.5 2.5 2.5 7.25 2.5 3 10 2.5 
NA NA NA NA 50 NA NA NA 50 NA 50 NA NA 
NA NA NA NA 2.5 NA NA NA 2.5 NA 2.5 NA NA 
2.5 2.5 2.9 2.5 2.5 2.5 2.5 2.5 2.5 2.5 5 5.5 2.5 

14.34 14.94 14.68 14.36 119.86 14.74 29.46 15.39 16.24 187.5 34.91 56.75 207.63 

• 

w w z z 19 w ... 
N z ~ z w w m e m ..... 
...I ~ w ui >- z a. :::) w 
0 m w z 
a: 0 ::::» w 
a. ...I ...I 

~. s ~. I z 
2.5 2.5 1.75 2.5 
2.5 2.5 1.75 2.5 

1300 1000 431.25 3100 
25.75 23.75 8.675 5 

2.5 2.5 1.75 23 
NA NA 395 299 
NA NA 11.6 2.5 
2.5 2.5 2.5 NA 

222.63 172.29 106.78 490.6 

MACfEC 
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Constituent 
Fractloaby B42S2W B42SJW 

Sample Event 

TPH~DRO 

1111912002 NA NA 
1112012002 NA NA 
613012003 12.600 NA 
'12212003 NA NA 

712312003 NA 154 
413012004 NA NA 
S/412004 NA NA 
~VERAGE 12,6o<r · .. :154 
ii'PH-GRO 
ll/1912002 NA 
1112012002 NA 
6130a_003 101~ 
712212003 NA 
12312003 NA 

413012004 NA 
S/412004 NA 
1\~RA;GE · l,QlQ:C 
TPH;;0RO 
ll/1912002 NA 
~003 2,950 
12212003 ·NA 
12312003 NA 

413012004 NA 
S/412004 NA 
AVERAGE 2;950 

Noles: 

ug/1- micrograms per lirer 

TPH - TOllll peuoleum hydrocarbon 

ORO - Diesel range orpnic 

GRO - Gasoline range organic 

ORO- Oil range organic 

Bold indicates a deteclion 

NA - Nol analyzed 

September 2004 

NA 
NA 
NA 
NA 
500 
NA 
NA 

; .. SP«t 

NA 
NA 
NA 
75 

NA 
NA 

7,5 

• • 
Table 4C-7(b) 

Groundwater Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area 
-~ .. -....... , ___ ~ ... - . 

uverau 

B42SSW B42W1W B45S8W Area 
B42S4W B42S5W 

-2004 
B42S6W B42S7W B42W1W 

-2004 
B45S10W B45S11W B45S8W 

-2004 
845S9W Average 

(ug/1) 

TPH-DRO 
NA NA NA NA NA NA NA 500 NA 500 NA 500 
NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA 91,090 NA NA 98.170 NA NA NA 
NA 2,920,000 NA NA NA NA NA NA NA NA NA NA 
175 NA NA 657 1,230 . NA NA NA NA NA NA NA 
NA NA NA NA NA NA 250 NA NA NA NA N~ 
NA NA 250 NA NA NA NA NA NA NA 250 NA 

175 2,920,000:~ 250. 657 1,2~ .. '91.~ 250 500 98,170 5!J()' soo ~,461 
TPH-GRO 

NA NA NA NA NA NA NA 17.440 NA 268,300 NA 10.82CI 
NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA 64,56CJ NA NA 10,570 NA NA NA 
NA 364000 NA 3,450 NA NA NA NA NA NA NA NA 
500 NA NA 500 500 NA NA NA NA NA NA NA 
NA NA NA NA NA NA 600 NA NA NA NA N.A 
NA NA 900 NA NA NA NA NA NA NA 250 NA 

.. soo.·· ~.000 .99.0''' ! ' 1';9~5~ . •.:~:\ :. ~;s(ip.·' i' .. :.·~.· ' 17;4,4-Q '. Joi$:7.(). ~~~(~,>::. 
, .. •,·.--

··. Jl)1~.Q' • .. · .. $7,~~~ ;..;:·, •'•·' ·<' 

·'·. 1'Pllo.0R0 
NA NA NA NA NA NA NA 500 NA 500 NA soo 
NA NA NA NA NA 2,570 NA NA 5()() NA NA ~ 
NA 375,000 NA NA NA NA NA NA NA NA NA NA 
75 NA NA 353 872 NA NA NA NA NA NA NA 

NA NA NA NA NA NA 250 NA NA NA NA NA 
NA NA 250 NA NA NA NA NA NA NA 250 NA 

75 375000 250 353 872 .. ' 2i57() 250 sno 500 .500 S!)ll. 2,~, 

MACTEC 
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Table 4D-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sob-area 3D: Retained Area 
Boeiru! Tract 1. St. Louis. M" - --

VOCs(u it) 

- w 
I ~ w w z z 

:iii w w <( 
w - z :I: :I: z w 0 Iii 1-

w w w .z Iii w w w 
:I: 0 Q z 0 ::::E z z Iii ~ a: w 0 cC w Iii :I: a: w 

SampleiD :I: :I: 0 
... 0 Iii 0 z a: 

Iii Iii w a: ~ i: ... ... w 0 w z 0 ... ;::::) :I: 0 :r :I: ;::::) Q 
0 0 cC > 0 (.) 1- ... a: ... m a: w I&. a:: a: w :I: :I: :I: (:) w 0 iS 0 0 0 0 0 z Iii (.) ti z ... I SQ. ~ a: a: ... ... ... cC w w a w :I: :I: :I: :r )( z z 0 ...I ..J ... (.) .... 0 0 I 

I· th ... ... u (.) (.) 0 0 w a: C'l > > > cC 
iS a a Iii N 0 - :I: :I: :I: a: z :::t: :I: ... ... (.) (.) > I· I od;. z ... th Iii ..... w .... , or( 

! a: z .-:. .... 
~- w 6 w 1!! . J!: .... ..-: ... m Jl ::E ::::E ::E .. J;_ > 

B211W 2.5 2.5 NA NA 2.5 2.5 2.5 NA NA. 2.5 2.5 2.5 2.5 2.5 5.6 
B212W 2.5 2;5 .·. 2.5 . . 10 2_;5 '2~5 2~5 2.5 '5 7~ 2;5 2.5 2.5 2.5 2.~ 
B2N3W 1.5 1.5 NA NA 1.5 1.5 42 NA NA 1.5 22 12 10.5 1.5 1.51 
B2N4W 0.5 0.5 NA NA 0.5 0.5 19 NA NA 0.5 13 1.7 2.5 0.5 0.5 
B2N6W 2.5 2.5 2.5 10 2.45 2.5 2.5 2.5 5 3 2.5 2.5 2.5 2.5 2.5 
B2N7W 2.5 2.5 2.5 15 1.75 2.5 2.5 8.8 2.9 2.6 2.5 2.5 2.5 2.5 2.5 
B2W1W 2.5 2.5 NA NA 6.3 7.3 2.5 NA NA 2.5 2.5 2.5 2.5 17 2.5 
B41E1W 0.5 0.5 NA NA 0.5 0.5 1.2 NA NA 0.5 0.5 0.5 1.2 0.5 0.5 
B41MW-5 104 8.3 36 17.5 1.5 1.5 4.45 13.75 15 6.25 3.75 1.5 2.45 1.5 7.9 

Average Concentration -
Only Samples With 14.56 2.60 13.67 14.17 2.13 2.35 9.58 8.35 7.63 2.42 6.16 3.21 3.33 3.56 2.94 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

No VOCs except methylene chloride detected in the sample 

September 2004 MACfEC 
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Table 4D-7(b) 
Groundwater Constituents Average Concentrations for TPHs in 

Sub-area 3D: Retained Area 
B i T 1 S Lo is Mlsso rl oe ng ract t. u ' u 

Constituent 
Fraction by Sample B2N6W 

Event 

TPH•DRO 
11/1/2002 
11n12002 
11/1212002 
11/13/2002 
6/30/2003 
17124/2003 
AVERAGE 181 

TPH-GRO 
6/30/2003 
7/24/2003 

AYERA.GE ··~.QP 

TPH·ORO 
11n12002 
11/1212002 
11/13/2002 
6/30/2003 
7124/2003 

~VERAGE 75 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA -Not analyzed 

NA 
NA 
NA 
NA 
NA 
181 

NA 
500 

NA 
NA 
NA 
NA 
75 

B2N7W B41MW·5 

NA 180 
NA N~ 
NA NA 
NA NA 
NA NA 
208 NA 

208 ' 1~0 

NA NA 
500 NA 

5J)Q· .: .. · .. 

NA NA 
NA NA 
NA NA 
NA NA 
75 NA 

75 

uverau 
Area 

Average 
{ug/1) 

TPJJ:.:DltO 

J90 
TPli•GRO 

·~® 
TPH•ORO 

75. 

MACTEC 
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Table 4D-7(c) 

Groundwater Constituents Avenge Concentntions for Metals in Sub-area 3D: Retained Area 

SampleiD 

B211W 
B2N1W 
B2N2W 
B2N3W 
B2N6W 
B2N7W 
B2W1W 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ugll - micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

Boeine Tract 1. St. Louis. M" • 
' - --

Metals (ugll) 

:E 
(.) 

== 
::::» a: z :E ::::» !iii w 

w ::::» !iii 0 Q. 0 
0 a: c a: Q. < 
~. < < :I: 8 w 

ID (.) (.) ...J 
5 500 2.5 32 NA 13 
5 1300 2.5 40 NA 79 

34 600 2.5 42 NA 39 
98 10000 2.5 320 NA 110 
15 727 2 2.5 4 22 
15 219 43 25 6 22 
5 500 2.5 10 NA 2.5 

25.286 1,978 8.21 67.357 5 41.071 

w 
0. w iE z 
< :::» 
CJ (.) z a: (.) 

< w z 
.:5 :E r:::i 

NA 0.1 NA 
NA 0.33 NA 
NA 0.1 NA 
NA 0.1 NA 

3870 0.1 5 
441 0.1 28 
NA 0.1 NA 

2,156 0.13 16.5 

• 

MACfEC 
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Table 4E-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3E: 

SalllpleiD 

~2EIW 
~2E2W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

Retained Area 
Boeiru! Tract 1. St. Louis. Missouri 

VOCs{ugl) 

I ~ N 

~ ~ = ~ ~ § iE 
~ ~ ~ ~ i ; ; = ~ 0 ~ Eo; E';' ~ ~ 111'1 ~ I 

D. 
:!- "i tJ ~ .. ':i .... .~ 

NA NA NA 12.8 NA 
2,500 620 540 2,476.67 ~ 

2,500 620 540 1,244.7 5,300 

~ 
~ 

N 

~ 

~ 
= 
~ i D. 

~. 0 
Q, l:lc: ...::1 A;, 

~ z e 
NA NA 5.2 
930 380 250 

930 380 127.6 

• 

...::1 
< 
&-
0 
~ 

I 
.~ . 

5.5 
4.570 

2,288 

MACTEC 
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Table 4E-7(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 3E: Retained Area 
B in T t 1 St Lo Is Miss rl oe ll rae ' . u ' ou 

Constituent 
Fraction by B2E2W 

Sample Event 

rrPH·I>RO 
7/1/2003 NA 
7/24/2003 99,800 
14129/2004 NA 
~VERAGE 99,800 
rrPH-GRO 
7/1/2003 NA 
7/24/2003 50,000 
4129/2004 NA 
AV:EM'GE- SQ;QOO 
TPH-ORO 
7/1/2003 NA 
7124/2003 7,500 
4/29/2004 NA 
AVEAAGE 7.500. 

NOleS: 

ug/1 - micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

. ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

uverau 

B2ElW Area 

-2004 Average 
(Ugll) 

TPli;;DRO 
NA 
NA 
250 

250 50;025 
TPH-GRO 

NA 
NA 

9,000 

., .•. ~~~~--- .. •· .. -.·-··· ~9.is.~. 
1:~1{;.0R0 

NA 
NA 

2,200 

_2;2Q<L 4;sso . 

MACTEC 
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Table 4E-7(c) 
Groundwater Constituents Average 

Concentrations for Metals 
In Sub-area JE: Retained Area 

B i T 1 S Lo is Misso ri oe ng ract L, L u ~. u 

SampleiD 

B2E2W 
Average Concentration • 

Only Samples With 
Metals Detections 

Notes: 
ugll • micrograms per liter 
NA • Not Analyzed 
Bold indicates a detection 

Metals 
(uQ/1) 

c 
< w 
.,;J 

71 

71 

MACfEC 
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Table 4F-7(a) 
Groundwater Constituents Average 

Concentrations for TPHs in Sub-area 3F: 
Retained Area 

BiT 1S Lo' Missori oeng ract ' t. UJS, u 

Constituent 
Fraction by BlWlW 

Sample Event 

TPH-DRO 
7/1/2003 NA 
7/25/2003 514 

AV$~G~ 514 .. " 

TPIJ·GRO 
7/1/2003 NA 
7/25/2003 500 
~~!{AG'~;- .'500 / 

ll'PH·O.RO 
1711/2003 NA 
17125/2003 1,543 
~VERAGE l.$43 

NOleS: 

ug/1 • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

GRO • Gasoline range organic 
ORO ·Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

Overall 
Area 

Average 
(ug/1) 

TPH·DRO 

-· Sl4 
.TPH-GR(); 

.. , ,~C):Q~ .. c2 

.TPH.;ORO 

1;543 

MACTEC 
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SampleiD 

B2SlW 
B2S2W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1 - micrograms per liter 

VOCs ·Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

• 
Table 4G-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3G: Retained Area 
Boei112 Tract 1. St. Louis. Missouri 

' 

V0Cs(ug/l) 

:2 
f;l;l 

~ 
~ ~ 

e 
~ fio4 

f;l;l f;l;l 
N 

~ 
0 

~ ~ ~ ~ Eo"i 
f;l;l 

~ 0 

i = :a ~ 
~ ~ ~ ~ = I J:;l;1 N 

i tJ 
~ ~ z Eo"i z ~ ~ ~ 

..::1 ..::1 = 
~ z > (:;1;1 E-io 

~ 
..:I 

~ 

~· ~ g ~ 
> 

0 i 0 ~ 
fo"r Eo"i N g: s: 0 

i I (00 ct: ""t ::t f;l;l 

.~ 
I 

~ 
.0 ~ 

~. ~ .·~ ~ 
~ 

· .. :!- . ...; .~ x z 
NA NA NA 2.5 2.5 NA NA NA 14.6 NA NA NA 
5.5 3.1 34 965 125.5 2.1 36 10 58.6 2.3 18 3.7 

5.5 3.1 34 483.75 64 2.1 36 10 36.6 2.3 18 3.7 

• 

~. 
..::1 ..:I 
0 < Eo"i E-o! 
..:I 0 t Eo'" 

~ 0 i I ff 
~ 0 ..::1 

~ 1':!3 0 0 c.. ~ 

NA NA 2.5 2.5 
22 3.3 496 349 

22 3.3 249.25 175.75 

MACfEC 
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Table 4G-7(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 3G: Retained Area 
B i T ct 1 St. L is Misso ri oena ra ' ou ' u 

Constituent 
Fraction by B2S2W 

Sample Event 

rrPH·DRO 
7/1/2003 NA 
rl/24/2003 3,360 
4/30/2004 NA 
[AVE,~GE 3 .• 360 
TPH-G)lO 
7/1/2003 NA 
rl/24/2003 6,680 
~/30/2004 NA 
li\VERA(;E 6.680 
TPH~ORO 

7/1/2003 NA 
7/24/2003 3,780 
4/30/2004 NA 
AVERAGE .. 3.780 

Notes: 

ugll • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

ORO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

uveraJI 

B2SlW Area 

-2004 Average 
(ug/1) 

TPll·l>RO. 
NA 
NA 
640 

(?40· 2,000 
TPH-GI{O 

NA 
NA 

3,400 
~.~ - 5~040. 

TPH·ORO 
NA 
NA 

2,300 
.·2~3.® .··. 3•Q40 

MACTEC 
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Table 4H-7(a) 
Groundwater Constituents Average Concentrations for VOCs 

In Sub-area 3H: Retained Area 
B In T t 1 St. Lo Is Mlsso r1 oe 12 rae ' u ' u 

SampleiD 

~4E3W 
~5MW-22W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 

VOCs · Volatile Organic Compounds 

NA • Not Analyzed 

~ 
N 

~ = ~· 

~ u ... 
Q • "i. 
.-4 

2.5 
3.2 

2.85 

VOCs(ugll) 

r;;l 

r;;l ~ 
~ .~ !;;,) 

fa ~ Q 
z ~ 0 

i = ~ .. 
2.1 10 
5 3.9 

3.55 6.95 

~ e 
2.35 
2.5 

2.43 

MACTEC 
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Table 4H·7(b) 
Groundwater Constituents Average Concentrations for TPHs in 

Sub-area 3H: Retained Area 
B in T 1 S Lo is Misso I oe 11 ract ' t. u ' ur 

Constituent 
Fraction by B4E1W 

·Sample Event 

TPH·DRO 
11/21/2002 3,500 
11/2212002 NA 
6127/2003 NA 
17124/2003 NA 
AVERAGE . 3,500. 
TPH-GRO 
11/2212002 
6127/2003 
rt/2412003 
~VERAGE 

TPH-ORO 
6127/2003 
7124/2003 
~VERAGE 

Notes: 

ugll - micrograms per liter 
TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
NA 

NA 
NA 

B4E3W B5MW•2ZW 

NA NA 
NA NA 
NA 52(] 

3,540 NA 
3.~40. ' 5~0 

NA NA 
NA 5(j 
500 NA 

500 50 

NA so 
375 NA 

375 50 

· uverau 
Area 

Average 
(ugll) 

TPH·DRO 

l,$20 
TPH·GRO 

275 
TPH·ORO 

213 

MACTEC 
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Table 4H-7(c) 

Groundwater Constituents Average Concentrations for Metals in Sub-area 3H: Retained Area 

Samplelb 

B4E3W 
B5MW-22W 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ugll - micrograms per liter 

NA- Not Analyzed 

Bold Indicates a detection 

Boeine Tract 1. St. Louis. M" • 
' ' 

Metals (ug/1) 

w 
:E 0 
:::» w 

(J 
:::& :i a: z 

z w c( 

w :::» 0 Q. 0 CJ 
en a: a: Q. c( z 
~- < i3 8 w c( 

ID ..I :e .. 
NA NA NA NA 22 NA 
80 1910 14 17 68 8860 

80 1,910 14 17 45 8,860 

> a: 
:::» ...1 
(,) w 
a: -~ (J 
w (J z 
:::e z N 

NA NA N~ 
0.5 23 378 

0.50 23 378 

• 

MACfEC 
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Table 4H-7(d) 
Groundwater Constituents Average 

Concentrations for PAHs 
in Sub-area 3H: Retained Area 

B i T t1 St. Lo ' Mlsso ri oe nz rae ' UIS, u 

PAHs 

SampleiD 

IB5MW-22W 

Average Concentration • 
Only Samples With 

PAH Detections 

Notes: 

ug/1- micrograms per liter 

PAH - Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

Bold indicates a detection 

(ug/1) 

; 
~ 
< 
i5 
.~ 

7.8 

7.8 

MACTEC 
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Table 4A-8(a) 

Soil Constituents of Concern Summary for Non-Resident.ial Worker for Sub-area 3A: Retained Area 

Constituents of Concern #of Samples 

Volatile Organic Compounds (VOCs) 
1 ,2,4-Trimethylbenzene 2 
1,3,5-Trimethylbenzene 2 
~enzene 2 
IEtbylbenzene 2 
~sopropylbenzene 2 
m.p-Xylene 2 
Methylene chloride 2 
p-lsopropyltoluene 2 
!_oluene 2 
Xylenes, Total 1 
Polynuclear Aromatic ·Hydfocabons. (PAils) 
None 
Totai.Petroleum Hydr®arbons (TPH) 
TPHDRO 
J]»_HGRO 
I]>_HORO 
Total Metals 
~d 

Notes: 

ug/kg - micrograms per kilogram 

ORO - Diesel range organic 

GRO · Gasoline range organic 

September 2004 

1 

2 
1 
2 

I 1 

____ ..,. -·--· ... , --
RatioofMax 
Detected to 

#ofDetects 
Average 

Concentratio~ 

1 1.91 
1 1.97 
1 1.82 
2 1.53 
1 1.84 
1 1.83 
1 1.37 
1 1.96 
2 1.79 
1 1.00 

0 N/A 

1 1.00 
0 N/A 
0 N/A 

1 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

,......,.. ··- - -
Concentration 

Max Detected Average Background 

(ug/kg) (uglkg) (uglkg) 

51 27 NA 
192 97 NA 
18 10 NA 
10 6.5 NA 
29 16 NA 
27 15 NA 
5.4 4.0 NA 
116 59 NA 
26 15 NA 
6.7 6.7 NA 

ND N/A N/A 

24,000 24,000 NA 
ND N/A NA 
ND 2,500 NA 

8,690 8,690 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table 4A-8(b) 

Soil Constituents ol Concern Summary for Construction Worker for Sub-area JA: Retained Area 

Coostituents ol Concena #of Samples 

!Volatile Compounds_<Y_OCs) 
I ,2,4-Trimethylbenzene 9 
1,3,5-Trimethylbenzene 9 
Benzene 10 
~thylbenzene 10 
lsopropylbeozene 9 
m.p-Xylene 9 
Methylene chloride 9 
11-ProJ'Ylbenzene 9 
p-lsopropyltoluene 9 
sec-Butylbenzene 9 
Toluene 10 
~ylenes, Total 5 
~olynudear AroDI&tic Hydi'ocabons <PARs) 
~ne 
rrotai Petroleuin.HYdrocarboni <TPJil 
rJ'PHDRO 
TPHGRO 
TPHORO 
Total Metals 
Arsenic 
Barium 
Chromium 

~ 
Mercury 

NOleS: 

uglkg • micrograms per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

I 3 

9 
5 
9 

1 
I 
I 
5 
l 

-- Tract 1. St. Louis. Missouri 

RatlooiMax Coilcmtratlon 

Detected to 
Average Background 

' ol Detects Average 
Max Detected 

Concentration 
(uglkg) (uglkg) (uglkg) 

I 4.70 51 II NA 
I 6.19 192 31 NA. 
3 5.03 186 37 NA 
3 8.69 91 10 NA · 
3 4.31 80 19 NA 
3 2.39 27 II NA 
4 3.84 29 7.5 NA 
2 5.68 110 19 NA 
2 5.58 116 21 NA 
3 3.48 91 26 NA 
5 3.18 26 8.2 NA 
3 3.26 64 20 NA 

0 N/A I ND I N/A N/A 

2 2.00 24,000 12003 NA 
2 1.03 7,000 6,770 NA 
0 N/A ND 2,714 NA 

l 1.00 2,000 2,000 9,200 
l 1.00 110,000 110,000 725,000 
l 1.00 13,000 13,000 58,000 
5 1.23 11,200 9,094 21,800 
l l 94 94 39 

N/A • Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concenlnllions 

NO - Not detected 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 

' 

N/A 
N/A I 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

NIA I 

NIA 
N/A 

I 

N 
N 
N 
N 
y 

MACfEC 
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Table 4B-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 38: Retained Area 

Constituents of Concern 

Volatile Organic Compounds (VOCs) 
A~etone 

~enzene 
~arbon Disulfide 
IEthvlbenzene 
lsopropylbenzene 
~-Propylbenzene 

~-Butylbenzene 

ifoluene 
Xylenes, Total 
Total Pet~leum Hydrocarbons (TPH) 
TPHDRO 
TPHGRO 
TPHORO 
total Metals 
ILead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

Boeiru! Trad 1. St. Louis. M"-- - . - --
RatioofMax 

#of Detects 
Detected to 

Average 
Concentration 

1 1.00 
1 1.95 
1 1.00 
1 1.82 
l 1.00 
1 1.00 
1 1.00 
1 1.55 
1 1.00 

0 N/A 
1 1.00 
0 N/A 

I 1 I 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

I 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

19 19 NA 
107 55 NA 
3.0 3.0 NA 
26 14 NA 
4.0 4.0 NA 
2.9 2.9 NA 
5.7 5.7 NA 
8.6 5.6 NA 
58 58 NA 

ND 2,081 NA 
29,200 29,200 NA 

ND 3,121 NA 

14,600 14,600 I 21,800 

Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected. 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table 48-S(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 38: Retained Area 

Constituents of Concern 

IV olatHe 0("2anic Compounds (VOCs) 
!Acetone 
~enzene 
tarbon Disulfide 
Ethyl benzene 
sopropylbenzene 

n-Propylbenzene 
sec-Butyl benzene 
Toluene 
Xylenes, Total 
rrotal Petroleum Hydrocarbons <TPID. 
ifPHDRO 
rrPHGRO 
rrPHORO 
rt'otal Metals 
Lead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

##of Samples 

2 
3 
2 
3 
2 
2 
2 
3 
3 

3 
3 
3 

2 

Boeiru! Tract 1. 'St. Louis. M. · · - • -·· 
RatioofMax Concentration 

#of Detects 
Detected to 

Max Detected Average Background 
Average 

Concentration 
(uglkg) (uglkg) (uglkg) 

1 1.31 19 15 NA 
3 2.82 1,170 414 NA 
1 0.75 3.0 4.0 NA 
2 3.46 110 32 NA 
1 1.23 4.0 3.3 . NA 
1 1.07 2.9 2.7 NA 
2 1.26 10 7.7 NA 
3 2.85 398 140 NA 
3 2.59 731 282 NA 

1 2.60 29,960 11,514 NA 
3 2.65 311,000 117,333 NA 
0 N/A ND 2,930 NA 

2 1.18 14,600 12,400 21,800 

NIA- Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4C-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3C: Retained Area 

Constituents of Concern 

Total Petroleum Hydrocarbons (TPH) 
TPHDRO 
TPHGRO 
'ITHORO 

Notes: 

uglkg- micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#ofSamples 

4 
4 
4 

-- ·--· ... , -- --~ ...... ----T: .• ~. • • ••• • 

RatioofMax Concentration 

#of Detects 
Detected to 

Max Detected Average Background 
Average 

Concentration 
(uglkg) (uglkg) (uglkg) 

0 N/A ND N/A NA 
0 N/A ND N/A NA 
0 N/A ND N/A NA 

N/ A - Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND - Not detected 

• 
Max Detected 

Exceeds 
Backgroqnd 

N/A 
N/A 
N/A 

MACfEC 
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Table 4C-8(b) 

Soil Constituents of Concern Sununary for Construction Worker for Sub-area 3C: Retained Area 
Boeiru! Tract 1. St. Louis. Missouri 

RatioofMax Concentration 

#of Detects 
Detected to 

Max Detected Average Background Constituents of Concern #of Saanples 
Average 

Volatile Organic Compounds (VOCs) 
Acetone 
Benzene 
lsopropylbenzene 
!Methyl ter-butyl ether 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
sec-Butyl benzene 
ert-Butylbenzene 

Toluene 
Xylenes, Total 
Total Petroleum Hydrocafbons _fi'PID_ 
!PHDRO 
TPHGRO 
!PH ORO 
total Metals 
ILead 

Notes: 

uWJcg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

5 
13 
5 
13' 
5 
5 
5 
5 
5 
13 
13 

13 
13 
12 

5 I 

Concentration 

2 
4 
1 
2 
1 
2 
1 
2 
1 
6 
5 

6 
6 
3 

5 I 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

1.38 
3.72 
2.71 
2.10 
0.25 
2.63 
2.83 
2.61 
2.12 
3.81 
1.98 

3.12 
3.25 
1.23 

1.14 

(uglkg) (uglkg) (uglkg) 

44 32 NA 
293 79 NA 
47 17 NA 
30 14 NA 
5.4 22 NA 
59 22 NA 
84 30 NA 
62 24 NA 
12 5.7 NA 

2.500 656 NA 
513 259' NA 

972,000 311,290 NA 
154,000 47,350 NA 
41,000 33,290 NA 

I 12,000 10.540 21,800 

Nl A - Not applicable 

Max Defected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA· 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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September 2004 

Tab;w:) 
Soil Constituents of Coocern Summary for No tial Worker for Sub-area 3D: Retained Area 

Constituents of Concern #of Samples 

Volatile Orppic Co (VOCs) 
1,2,4-Trimethylbenzene 8 
1,3,5-Trimeth_ylbenzene 7 
Benzene 7 

e 7 
lbenzene 7 

m.o-Xvlene 7 
n-Butvlbeuzene 7 
n-Proovlbenz.ene 7 
a-Xylene 7 
D-lsOProDvltoluene 7 
sec-Butylbenzene 7 
tat-Butvlbenzene 7 
Tcuacbloroedlene 8 
Xvlenes Total 4 

'A.-..-ticH. :(PAllS) 
None 
rl'otall'etroleum HydrocarlJOns rrPID 
TPHDRO 
TPHGRO 
TPHORO 
TOCilfMetaiS 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cbromium 
~It 
Copper 

Iron 

~ 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Notes: 

ul!lk3- nicroarams per kilogram 

ORO • Diesel range orpnic 

GRO - Gasoline range orpnic 

I 2 

6 
3 
6 

1 
4 
4 
3 
4 
1 
4 
1 
3 
I 
4 
2 
4 
3 
I 
4 
4 
1 
3 
3 

-- 1. t. Loui ~~ 
._....&,~uaa 

RatioofMD Concentration 
Detected to Background #of Detects 

Avenge 
Max Detected Average 

Concentration 
(uc/k&) (uc/k&) (uglkg) 

I 3.00 47,000 15,668 NA 
I 1.97 36 18 NA 
I 1.95 21 II NA 
I 1.86 6.7 3.6 NA 
1 1.97 31 16 NA 
1 1.98 41 21 NA 
1 1.93 14 7.3 NA 
I 1.97 30 15 NA 
I 1.92 12 6.3 NA 
I 1.97 36 18 NA 
1 1.99 127 64 NA 
1 1.97 35 18 NA 
1 0.26 1.4 5.3 NA 
1 1.00 12 12 NA 

--·. 

I 0 I NIA I ND I NIA I N/A 
~ ' . 

2 1.90 47,000 24,770 NA 
0 NIA ND 500 NA 
I 1.55 8,720 5,610 NA 

1 1.00 8,300000 8,300,000 41000,000 
4 2.60 25,200 9,700 9,200 
4 1.15 120,000 104,550 725,000 
3 1.72 806 470 800 
I 2.62 1080 412 <1,000 
I 1.00 23,700,000 23,700,000 3,300,000 
4 1.96 30,900 15,800 58,000 
1 1.00 6,940 6,940 10,000 
3 1.20 16,000 13,317 13,000 
1 1.00 18,200,000 18,200,000 21,000,000 
4 1.86 20,100 10,833 21,800 
2 1.80 740,000 410,333 740000 
1 0.94 33.8 36 39 
1 1.57 19,200 12,247 14,000 
1 1.00 1,230,000 1,230,000 14,000,000 
1 2.23 5,200 2,336 260 
1 1.70 469 275 <700 
1 1.00 128,000 128,000 5,300,000 
I 2.15 12,800 5,967 <100 
2 2.34 93,300 39,892 49,000 

N/A • Not applicable ORO- Oil range orpnic 

NA: Not available Max Detected - Maximsm value of detected c:onc:en~r.~lions 

NO - Not detected 

• 
MD Detected 

Exceeds 
Bacqrouncl 

N/A 
NIA 
NIA 
N/A 
NIA~ 

NIA I 

NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 

N/A 

N/A 
NIA 
N/A 

N 
• 

y 
' 

N I 

y I 

y 
y 

N 
N 
y 
N 
N 
N 
N 
y 

N 
y 
N 
N 
y 
y 

MAcrEC 
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September 2004 

Ta·~-) 
Soil Coasdtuents of Concern Summary for~ Worter for Sub-ara 3D: RetaiDed Ara 

Coastilllmts of Coacen lor Samples 

Volatile OrnDic, ;(V0Cs) 

1,2 4-Trimelbylbenzene 13 
I 3,5-Trimelbylbenune 12 
Benzene 12 
Cll_loroedlane 12 

12 
12 

m.P-Xylene 12 
n-8 12 

12 
o-Xylene 12 

toluene 12 
sec-8 12 
tat-8 12 
rre~nebloroelheae 13 
IXvtenes. T ota1 4 

r Aromlillc: lhdrora~M.-WAlls) 
llmzo{a)p)mle 

OC81Pecrci1elilll H:Ydrocar"- (J'PII) 
ll'HDRO 

rrt'HGRO 
TPHORO 
Tcical Metals 
Aluminum 
Arsellic 
Barium 
Bcrytlium 
Cadmium 
Calcium 
:luomium 
:obak 
:'otlller 
Iron 
Lead 

Mercurv 
N'JCtel 
Pocassium 
Selenium 
~ilver 
~um 
rnwtium 
Zinc 

Noles: 

"111<1-......,.,.._ ............... 
ORO- DieJcl._ upaic: 

GRO -Gasolioc ........ uoic 

I 4 

I 9 

I s 
I 7 

I 
8 
8 
3 
li 
I 
8 
I 
3 
I 
8 
3 
8 
3 
I 
8 
8 
I 
3 
3 

............. •••'-• ... ..,_ .._......., ..... _.. 

Ratio of Max Coaceatratloa 

lofDeeects 
DeCected to 

Max Detected Aftl'llll! Backci'OIIIId Average 
Coocmtntion 

(IJCI1Ig) (1JI/k&) (ugltc) 

I o.so 4,700 9,-401 NA 
2 2.56 66 26 NA 
I 3.43 21 6.1 NA 
I 2-63 6.7 2.6 NA 
I 3.57 29 8.1 NA 
2 3.60 292 81 NA 
2 2.02 43 21 NA 
2 3.37 80 24 NA 
I 3.58 30 8.4 NA 
I 3.10 12 3.9 NA 
2 3.SI 268 76 NA 
I 3.89 127 33 NA 
2 2.68 73 27 NA 
2 0.47 1.9 4.1 NA 
I 1.00 12 12 NA 

I I j_ 1.00 I 8S I 8S I NA 

I 2 I 1.90 I 47000 24770 J NA 
I 0 I N/A I ND I soo I NA 
I I I l.SS I 8,720 l S610 I NA 

I 1.00 8,300000 8,300,000 41,000000 
7 3.4S 39000 11;294 9200 
8 1.31 120,000 91.27S ns.ooo 
3 1.72 806 470 800 
I 4.02 I,OSO 269 <1000 
I 1.00 23,700,000 23700000 3,300,000 
8 2.27 30900 1362S S8000 
I 1.00 6,9-40 6,9-40 10000 
3 1.20 . 16,000 13.317 13000 
I 1.00 18,200000 18.200.000 21,000000 
8 2.23 20,100 9016 21,800 
3 1.80 740.000 410.333 740,000 
2 1.33 33.8 2S 39 
3 l.S7 19,200 12,247 14,000 
I 1.00 1,230,000 1230000 14,000000 
I 4.02 S,200 1.293 260 
I 2.34 469 200 <700 
I 1.00 128,000 128,000 S,300,000 
I 2.1S 12,800 S967 <100 
2 2.34 93,300 39892 49,000 

NIA-Noi......-ORO- Oil...,. "''onic 

NA:Nooavoilablc Maa Dotcclod- Maaiaun.-ofdctccled-

NO - Nol dctCCied 

• 
Max Detected 

Exceeds 
Backgrc!lmd 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N 
y 
N 
y 
y 
y 
N 
N 
y 
N 
N 
N 
N ! 

y 
N 
y 
N 
N 
y 
y 

MACTEC 
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Table 4E-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3E: Retained Area 

Constituents of Concern 

Volatile Organic Compounds (VOCs) 
~cetone 
!Benzene 
Ethyl benzene 
lsopropylbenzene 
Methyl ter-butyl ether 
Methylene chloride 
!Naphthalene 
In-Butyl benzene 
~-Propyl benzene 
~-Butylbenzene 

!foluene 
!Xylenes, Total 
Total Petroleum Hydrocarbons <TPH> 
TPHDRO 
TPHGRO 
TPHORO 
~otal Metals 
~d 

Notes: 

ug/kg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

2 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
3 

2 
2 
2 

1 

---··-... ____ .. _, -- ___ _, ...... - . 
RatioofMax 

#of Detects 
Detected to 

Average 
Concentration 

2 1.42 
3 1.90 
4 1.66 
2 1.04 
1 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

0 N/A 
2 1.81 
0 N/A 

1 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

80 57 NA 
1,340 704 NA 
307 185 NA 
29 28 NA 
20 134 NA 
16 33 NA 
15 20 NA 
91 72 NA 
120 115 NA 
43 32 NA 
719 377 NA 
586 362 NA 

ND 2,312 NA 
496,000 274,550 NA 

ND 2,844 NA 

8,100 8,100 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
Backgl'C)tiDd 

N/A ' 

N/A 
N/A I 

N/A I 

N/A 
N/A I 

N/A 
• N/A 

N/A 
N/A I 

N/A 
N/A i 

NIA 
N/A 
N/A 

N 

MACTEC 
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Table 4E-8(b) 

Soil Constituents of Concern Summary for Constmction Worker for Sub-area 3E: Retained Area 

Constituents of Concern 

~olatile Organic Compounds (VOCs) 
Acetone 
Benzene 
Ethyl benzene 
sopropylbenzene 

[Methyl ter-butyl ether 
Methylene chloride 
~aphthalene 
ln-Butylbenzene 
n-Propylbenzene 
sef-Butylbenzene 
'l'_oluene 
Xylenes. Total 
Total Petroleum HydJ.:QCilrbons (TPH) 
TPHDRO 
~HGRO 
~HORO 
rrotal Metals 
Lead 

Notes: 

ugk.g - micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

2 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
3 

2 
2 
2 

I 1 

Boeiru! Tract 1. St. Louis. M. • , - --
Ratio of Max 

#of Detects 
Detected to 

Average 
Concentration 

2 1.42 
3 1.90 
4 1.66 
2 1.04 
1 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

0 N/A 
2 1.81 
0 N/A 

I 1 I 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

I 

Concentration 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

80 57 NA 
1.340 704 NA 
307 185 NA 
29 28 NA 
20 134 NA 
16 33 NA 
15 20 NA 
91 72 NA 
120 115 NA 
43 32 NA 

719 317 NA 
586 362 NA 

'·' 

ND 2,312 NA 
496.000 274.550 NA 

ND 2.844 NA 

8.100 8.100 I 21.800 

Nl A - Not applicable 

Max Detected - Maximum value of detected concenlr.ltions 

• 
Max Detected 

Exceeds 

Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table 4F-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3F: Retained Area 
Boei112 Tract 1. St. Louis. Missouri 

RatioofMax COncentration 

Constituents of Concern #of Santples #of Detects 
Detected to 

Max Detected Average Background 
Average 

Volatile Organic Compounds. (VOCS) 

~one 
Total Petroleum Hydrocarbons (TPH) 
J'PHDRO 
TPHGRO 
TPHORO 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

1 

2 
2 
2 

Concentration 

0 

0 
0 
0 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

N/A 

N/A 
N/A 
N/A 

(uglkg) (uglkg) (uglkg) 

ND N/A NA 

ND N/A' NA 
ND N/A NA 
ND N/A NA 

Nl A - Not applicable 

Max Detected - Maximum value of detected concenttations 

• 
Max Detected 

Exceeds 
Baclcgrouncl 

N/A 

N/A 
N/A 
N/A 

MACfEC 
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Table 4F-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3F: Retained Area 

Constituents of Concern 

~olatile Organic Compo ...... (\TOO) 
~one 
rfotal PetrQleum Hydrocarbons.: <TPID 
II'PHDRO 
TPHGRO 
TPHORO 
to6l1Metals 
Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

2 

2 
.2 
2 

I 2 

Boeiru! Tract 1. St. Louis. Misso' • -
RadoofMax 

#of Detects 
Detected to 

Average 
P,ncentra~n 

0 N/A 

0 N/A 
0 N/A 
0 N/A 

2 I 1.17 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

Max Detected Average Background 

(~ (uglkg) (uglkg) 

ND N/A NA 

ND N/A NA 
ND N/A NA 
ND N/A NA 

8,780 7,485 I 21,800 

N/A- Not applicable 

Max Detec:ted - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
Background 

N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4G-8(a) 

SoU Constituents of Concern SuiDID&ry for Non-Residential Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

Volatilt Orpnic Co111p0unds (VOCs) 
1.2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Acetone 
~enzene 
~th_ylbenzene 
m.p-Xylene 
Methyl ter-bu!JI ether 
Naphthalene 
o-Xylene 
p-lsopropyltoluene 
jroluene 
IXyJenes, Total 
tr_otai.Petroleurn Hydrocarbons _fl'Pift 
ri'PHDRO 
jrPHGRO 
TPHORO 
Total Metals 
Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 

2 
2 
2 

2 

~ I - --Boeiru! Tract 1. St. Louis. M. • 

RatioofMax 

#of Detects 
Detected to 

Average 
Concentration 

2 1.43 
1 1.04 
2 1.00 
4 1.71 
4 1.19 
2 1.43 
2 0.48 
1 0.69 
2 1.34 
1 1.25 
4 1.33 
2 1.01 

1 1.00 
1 1.00 
1 1.00 

2 I 1.15 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

Max Detected Average Badcground 
(uglkg) (uglkg) (uglkg) 

1.200 840 NA 
340 326 NA 
820 820 NA 
939 548 NA 

1.200 1,010 NA 
. 3,800 2,650 NA 

180 378. NA 
330 478 NA 

2,000 1,490 NA 
520 416 NA 

7,600 5,700 NA 
3,600 3,550 NA 

85,750 85,750 NA 
3.280 3,280 NA 

1,470,000 1,470,000 NA 

13,400 I 11,655 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
BJickground 

N/A 
N/A 
N/A 
N/A 
N/A 
N!A 
N/A. 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4G-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

~olatile 0!'2anic Compounds (VOCs) 
1.2.4-Trimethylbenzene 
1.3.5-Trimethylbenzene 
Acetone 
IJ_enzene 
Ethyl benzene 
m.p-Xylene 
!Methyl ter-butyl ether 
!Naphthalene 
~){_ylene 
b-lsopropyltoluene 
Toluene 
Xylenes. Total 
Total Petroleum Hydrocarbons (TPH) 
TPHDRO 
TPHGRO 
TPHORO 
l'otal Metals 
Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 

2 
2 
2 

2 

Boeiru! Tract 1. St. Louis. M" . ----
RatioofMax 
Detected to 

#of Detects 
Average 

Concentration 

2 1.43 
1 1.04 
2 1.00 
4 1.71 
4 1.19 
2 1.43 
2 0.48 
1 0.69 
2 1.34 
1 1.25 
4 1.33 
2 1.01 

1 1.00 
1 1.00 

1 1.00 

2 I 1.15 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

I 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

1.200 840 NA 
340 326 NA 
820 820 NA 
939 548 NA 

1.200 1.010 NA 
3.800 2.650 NA 
180 378 NA 
330 478 NA 

2.000 1.490 NA 
520 416 NA 

7.600 5.700 NA 
3.600 3.550 NA 

85.750 85.750 NA 
3,280 3.280 NA 

1.470.000 1.470.000 NA 

13.400 I 11.655 21.800 

NIA- Not applicable 

Max Detected - Maximum value of der«ted concentrations 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table 4H-8(a) 

SoU Constituents of Concern Summary for Non-Residential Worker for Sub-area 3H: Retained Area 

Constituents of Concern 

~otal Petroleum Hydrocarbons {TPH) 
~HDRO 
~HGRO 
~HORO 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

0 
0 
0 

··--··,--~~··· -·· 
RatioofMax 

#of Detects 
Detected to 

Average 
Concentratiog 

0 N/A 
0 N/A 
0 N/A 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

ND N/A NA 
ND N/A NA 
ND N/A NA 

Nl A - Not applicable 

Max Detected - Maximum value of detected concenttations 

• 

Max Detected 
Exceeds 

Background 

N/A 
N/A 
N/A 

MACTEC 
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Table 4H-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3H: Retained Area 

Constituents of Concern 

Volatile Organic Compounds (VOCs) 
Acetone 
Methyl ethyl ketone (MEK) 
Methylene chloride 
Xylenes, Total 
ri'otal Petrolelilll llv~rbons <TPID 
~HDRO 
ifPHGRO 
~HORO 
Total Metals 
Lead 

Notes: 

uglcg • micrograms per kilogram 

ORO • Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
3 

3 
2 
1 

1 

Boeir12 Tract 1. St. Louis, M" · • --·· 
RatioofMax Concentration 

#of Detects 
Detected to 

Max Detected Average Background 
Average 

Concen~tion 
(uglkg) (uglkg) (ug/kg) 

1 1.00 21 21 NA 
1 1.00 8.8 8.80 NA 
1 1.00 4.5 4.5 NA 
1 1.58 9.4 6.0 NA 

. 
3 1.52 55,000 36,120 NA 
0 N/A ND 375 NA 
0 N/A ND 3,159 NA 

1 1.00 8,630 8,630 I 21,800 

Nl A - Not applicable ORO - Oil range organic 

NA: Not avaiiable Max Detected • Maximum value of detected concenttations 

NO - Not detected 

• 
Max Detected 

Exceeds 
Badtground 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACfEC 
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Table4A-9 

Groundwater Constituents of Concern Summary for Sub-area 3A: Retained Area 

- - ------ -- -

Ratio of Max 

Constituents of Concern #of Samples #of Detects 
Detected to 

Average 

Volatile Oraanic C :(VOCs) 
I ,2,4-Trimethylbenzene 
Beni.ene 
is- I ,2-Dichloroethene 

Eth_ylbenzene 
Isopropyl benzene 
~X_ylene 

Methyl ter-butyl ether 
It-Propyl benzene 
p-Iso~ropyltoluene 
5ec-Butylbenzene 
Toluene 
trailS- I ,2-Dichloroethene 
Vinyl chloride 
Xylenes, Total 
rolynuclear Aromatic Hydrocabons (PAlls) 
None 
ri'otal Petroleum HydrOc:arbons (TPII) 
TPHDRO 
TPHGRO 
TPHORO 
Total Metals 
~ic 
Barium 

hromium 
l.ea4_ 

Notes: 

ugll..- micrograms per liter 

ORO • Diesel range organic 

GRO -Gasoline range cxpnic 

September 2004 

J 

9 
14 
9 
14 
9 
9 
9 
9 
9 
9 
14 
9 
9 
s 

2 

II 
6 
II 

I 
I 
I 
s 

Concentration 

I 
2 
I 
I 

·2 
I 
I 
2 
I 
I 
I 
I 
I 
I 

0 I 

s 
2 
2 

I 
I 
I 
I 

.ORO- Oil range organic 

NA: Not available 

· NO - No1 detecled 

1.68 
1.95 
1.99 
2.91 
1.04 
1.85 
1.66 
1.65 
1.93 
1.34 
1.83 
1.85 
1.66 
1.00 

N/A 

4.87 
1.89 
4.62 

1.00 
1.00 
1.00 
2.78 

-· - -
Concentration 

Maximum 
Max Detected Average Concentration 

(ug/L) (ug/L) Umit (MCL) or 
Equivalent (~) 

13 7.8 2.6 
135 69 s 
760 381 70 
20 6.9 700 
24 23 4,000 
31 17 185 
24 IS 146 
117 71 5.3 
68 35 107 
41 31 48.6 
6.3 3.5 1,000 
31 17 100 
12 7.3 2 
14 14 10,000 

ND N/A I N/A 

34,000 6,983 NA 
2,000 1,060 NA 
6,695 1,449 NA 

100 100 10 
960 960 2,000 
64 64 100 
110 40 15 

NIA- Not applicable 

Max Detecled - Maximum value of detecled concenttations 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

y 
y 
y 
N 
N 
N 
N 
y 
N 
N 
N 
N 
y 
N 

N/A 

N/A 
N/A 
N/A 

y 
N 
N 
y 

MACTEC 
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Constituents of Concern 

Volatile Qrpuic :(VOCs) 
!Acetone 
IJsopropylbenzene 
Methylene chloride 
~l!P]lthalene 
~-Propylbenzene 

~Butvlbenzene 

~ylenes. Total 
I_otaiPeli'oleum Bvdrocarbons ITPID 
TPHDRO 
TPHGRO 
TPHORO 
total Metals 
Lead 

Noles: 

ugiL - micrograms per liler 

ORO -Diesel range 01p11ic 

GRO - Gasoline range organic 

September 2004 

I 

• 
Table4B-9 

Groundwater Constituents of Concern Summary for Sub-area 38: Retained Area 

lot Samples 

3 
3 
3 
3 
3 
3 
3 

4 
4 
4 

2 

---... ··- _, __ 

Ratio of Max 

lot Detects 
Detected to 

Average 
Concentration 

2 1.23 
2 1.38 
2 0.52 
2 1.15 
2 1.41 
1 1.02 
I 1.91 

3 2.35 
2 3.40 
I 0.96 

I I I 1.35 

ORO· Oil range organic 

NA: Not available 

ND- Not detected 

... __....., ....... ----
Contenttation. 

Maximum 
Mu Detected Average Concentration 

(ugiL) (ugiL) Limit (MCL) or 
Equivalent (ugiL) 

16 13 121 
7.8 5.7 4,000 
3.5 6.8 49.1 
10 8.7 100 
8.6 6.1 5.3 
2.6 2.6 48.6 
52 27 10,000 

1.240 529 NA 
11310 3,328 NA 

259 271 NA 

46 I 34 15 

Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
MaxDeteded 

Exceeds 
MCLor 

Equivalent 

N 
N 
N 
N 
y 
N 
N 

NIA 
N/A 
N/A 

y 

MACTEC 
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Nota: 

lllt'L • micrognallll per liter 

DRO • Diaoln~~~p Olpllic 

GRO • Guolinc 1'mF Olpllic 

September 2004 

ORO • Oiln~~~p orpnic 
NA: Not &VIilablc 

ND • Not detected 

• • 
Table4C-9 

NIA·Not~ 

MD Dela:tiDd • MaimlDD value of detllctcd concentralioDs 

MACTEC 



• • Table4D-9 
Groundwater Constituents of Concern Summary for Sub-area 3D: Retained Area 

Constituents of Concern #of Samples 

!Volatile Organic Compounds (VOCs) 
1,1-0ichloroethane 17 
1,1-Dichloroethene 17 
1,4-Dioxane 4 
~cetone 6 
~nzene 20 
Chloroethane . 17 
cis-1,2-Dichloroethene 17 
Methyl ethyl ketone (MEK) 6 
Meth_yl isobutyl ketone 6 
Methylene chloride 17 
rretrachloroethene 17 
~s-1,2-Dichloroethene 17 
tl"richloroethene 17 
ifrichlorofluoromethane 17 
~inyl chloride 17 
:Pol:Vnuclear Aromadc Hydrocitbons <PAllS) 
fll_one 
TOtal Petroleum Hydrocarbons (TPH) 
J]»H ORO 
TPHGRO 
rrPHORO 
i.total Metals 
~nic 
nanum 
~um 
"hromium 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

Notes: 

ugiL · micrograms per liler 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

6 

9 
3 
I 

7 
7 
7 
7 
2 
7 
2 
7 
2 

-~ ........ --· .. , -~ __ __, ........... .....,.., . 
Concentration 

Ratio of Max Maximum 
#of Detects 

Detected to 
Max Detected Average Concentration 

Average 
(ugiL) (ugiL) Umit (MCL) or 

Concentration Equivalent (ug/L) 

2 7.55 110 15 157 
2 3.85 10 3 7.0 
1 2.63 36 14 300 
1 1.06 15 14 121 
2 2.96 6.3 2.1 5 
I 3.11 7.3 2.4 48.8 
5 4.70 45 10 70 
1 1.05 8.8 8.4 4,000 
I 0.38 2.9 7.6 32.7 
3 2.98 7.2 2.4 . 49.1 
5 3.74 23 6.2 5 
3 3.74 12 3.2 100 
5 3.30 II 3.3 5 
I 4.77 17 3.6 2,000 
3 2.86 8.4 2.9 2 

0 NIA NO NIA NIA 

3 1.10 208 190 NA 
0 N/A ND 500 NA 
0 N/A NO 75 NA 

2 3.88 98 25 10 
7 5.06 10,000 1,978 2,000 
I 5.23 43 8.2 5 
6 4.75 320 67.36 100 
2 1.20 6.0 5.0 1,300 
4 2.68 110 41.07 15 
2 1.80 3,870 2,156 50 
I 2.48 0.33 0.13 2 
1 1.70 28 17 2,000 

NIA- Not applicable ORO -Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

N 
y 
N 
N 
y 
N 
N 
N 
N 
N 
y 
N 
y 
N 
y 

N/A 

NIA 
N/A 
N/A 

y 
y 
y 
y 
N 
y 
y 
N 
N 

MACTEC 



• 
Constituents of Concern 

Volatile Oreanic C r(VOCs) 
I ,2,4-Trimethylbenzene 
I ,3,5-Trimethvlbenzene 
Acetone 
Ethyl benzene 
~p-Xylene 

Naphthalene 
n-Propylbenzene 
Toluene 
Xylenes, Total 
Total Petroleum Ibdrocarbons <TPm 
TPHDRO 
ri'PHGRO 
[I"PHORO 
rrotat Metals 
~ 

Notes: 

ug/L- micrograms per liter 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

• 
Table4E-9 

Groundwater Constituents of Concern Summary for Sub-area 3E: Retained Area 

#ofSamples 

2 
2 
I 
5 
2 
2 
2 
5 
3 

3 
3 
3 

I 

----.. ____ .. , __ 
Ratio of Max 

#of Detects 
Detected to 

Average 
Concentration 

I 
I 
1 
4 
I 
l 
I 
I 
3 

I 
I 
I 

I 

ORO -Oil range organic 

NA: NO( available 

ND- NO( detected 

1.00 
1.00 
1.00 
2.17 
1.00 
1.00 
1.00 
0.04 
2.09 

2.00 
0.31 
0.45 

1.00 

.__, .. -
Concentration 

Maximuin 
Max Detected Average Concentration 

(ug/L) (ug/L) Umit (MCL) or 
Equivalent (ug/L) 

2,500 2,500 2.6 
620 620 10,000 

540.0 540 121 
2,700 1,245 700 
5300 5,300 185 
930 930 100 
380 380 5.3 
5.2 128 1,000 

4,770 2,288 10,000 

99,800 50,025 NA 
9,000 29,500 NA 
2,200 4,850 NA 

71 71 15 

NIA - NO( applicable 

Max Defected - Maximum value of detected conc:entJations 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

y 

N 
y 
y 
y 
y 
y 
N 
N 

N/A 
N/A 
N/A 

y 

MACfEC 



• 
Constituents of Concern 

Volatile Orpnic I(VQCs) 

Jl!_one 
Total Petroleum Hydrocarbons <TPm 
TPHDRO 
TPHGRO 
TPHORO 
rrotal Metals 
None 

Notes: 

uJVL- micropams per liter 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

I 

• 
Table4F-9 

Groundwater Constituents of Concern Summary for Sub-area 3F: Retained Area 
Boei112 Tract I. St. Louis. Missouri 

I of Samples 

2 

2 
2 
2 

1 

Ratio of Max 

lofDeteds 
Detected to 

Average 
Concentration 

I 0 I N/A 

1 1.00 
0 N/A 
1 1.00 

0 I N/A 

ORO- Oil nmge organic 

NA: Not available 

NO- Not detected 

I 

Conc:entration 

Maximum 

Max Detected Average Concentration 
(ugiL) (ugiL) Umit (MCL) or 

Equivalent (ugiL) 

ND I N/A N/A 

514 514 NA 
ND 500 NA 

1,543 1,543 NA 

N/A I N/A N/A 

NIA - Not applicable 

Max Delecled - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor I 

Equivalent 

! 

N/A 

N/A 
N/A 
N/A 

N/A 

MACTEC 



• 
Constituents of Concern 

Volatile Oreauie' i(VOCs) 
I ;14-Trimethylbenzene 
1,3 5-Trimethylbenzene 
Acetone 
Benzene 
!Ethyl benzene 
Isopropyl benzene 
~p-Xylene 

Methyl ethyl ketone_(MEKl 
Methyl ter-butyl ether 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
o-Xylene 
p-lsopropyltoluene 
rroluene 
~ylenes, Total 
tl'_otal Petroleum H_l<ckoearbons (TfH) 
ri'PHDRO 
'J]>HGRO 
TJ»_HORO 
Total Metals 
None 

Notes: 

ug/L- microgmns per liter 

ORO- Diesel range organic 

GRO - Gasoline range organic 

September 2004 

• 
Table4G-9 

Groundwater Constituents of Concern Summary for Sub-area 3G: Retained Area 

#of Samples 

I 
I 
I 
3 
3 
1 
1 
I 
3 
1 
1 
I 
1 
1 
3 
2 

3 
3 
3 

. I 

Hoelng_Tract it_ :;1. LOU 

Ratio of Max 

#of Detects 
Detected to 

Average 
Concentration 

I 
I 
I 
2 
2 
1 
I 
l 
3 
I 
1 
I 
I 
I 
2 
1 

2 
I 
1 

0 

ORO· Oil range organic 

NA: Not available 

ND - Not detected 

1.00 
1.00 
1.00 
2.63 
3.33 
1.00 
1.00 
1.00 
1.64 
1.00 
1.00 
1.00 
1.00 
1.00 
2.58 
1.99 

1.68 
1.33 
1.24 

N/A 

IS.MISSOUh 

Coocentration 

Maximum 
Max Detected Average Concentration 

(ug/L) (ug/L) Umit (MCL) or 
Equivalent (ug/L) 

5.5 5.5 2.6 
3.1 3.1 10,000 
34 34 121 

1,270 484 5 
213 64 700 
2.1 2.1 4,000 
36 36 185 
10 10 4,000 

60.2 37 146 
2.3 2.3 49.1 
18 18 100 
3.7 3.7 5.3 
22 22 185.0 
3.3 3.3 107 
642 249 1,000 
349 176 10,000 

3,360 2,000 NA 
6,680 5,040 NA 
3,780 3,040 NA 

ND I N/A l N/A 

NIA - Not applicable 

Max Detected - Maximum value of detected concentr.1tions 

• 
Max Detected 

Exceeds 
MCLor 

Equi'valent 

y 
N 
N 
y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N/A 
N/A 
N/A 

N/A 

MACfEC 
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Tab1e4H-9 

Groundwater Constituents of Concern Summary for Sub-area 38: Retained Area 
Boei02 Trad l. SL Louis. Missouri 

Constituents of Coo.c:em #of Samples 

Volatile 
.,.. 

;(VOCs) 
1 ,2-Dichlorobenzene 4 
!Carbon Disulfide 2 
!Methylene chloride 3 
rroluene 6 
il!Oiynudear Aromatic Hydrocabons (PAHs) 
~cenaphthene I 
Total Petroleum Hydrocarbons ffPID. 
TPHDRO 
TPHGRO 
TPHORO 
'l'otal Metals 
~nic 
Barium 
Chromium 
!Copper 
l..ead 
Man~ese 
Mercury 
Nickel 
~DC 

Notes: 

ug/L - micrograms per liter 

DRO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

I 

4 
3 
2 

I 
I 
I 
1 
2 
1 
1 
1 
1 

Ratio of Max 

#of Detects 
Detected to 

Average 
Concentration 

3 1.30 
1 0.59 
I 0.76 
I 0.91 

I I 1.00 

3 1.40 
0 N/A 
0 N/A 

I 1.00 
I 1.00 
I 1.00 
I 1.00 
I 1.51 
I 1.00 
I 1.00 
1 1.00 
1 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

COneentration 

Maximum 
Max Detected Average Concentration 

(ug/L) (ug!L) Umit (MCL) or 
Equivalent (ugiL) 

3.7 2.9 600 
2.1 3.6 201 
5.3 7.0 49.1 
2.2 2.4 1,000 

l 7.8 I 7.8 I 2,000 

3,540 2,520 NA 
ND 275 NA 
ND 213 NA 

80 80 10 
1,910 1,910 2,000 

14 14 100 
17 17 1,300 
68 45 15 

8,860 8,860 50 
0.5 0.5 2 
23 23 100 
378 378 2,000 

NIA ~Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

ExceedS 

MCLor 
Equivalent ' 

N 
N 
N 
N 

N 

N/A 
N/A 
N/A 

y 

N 
N 
N 
y 
y 

N 
N 
N 

MACfEC 
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Table 4A-IO(a) 

Calculation of Individual Euess Ufetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3A: Retained Area. Boeioc Tract 1, St. Louis, Missouri 

COCs 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Benzene 

~-1,2-Dichloroethene 

lEtbylbenzene 

!benzene 

hl,p-Xyleoe 

Methylene chloride 

~-Propylbenzene 

·- !toluene 

[Toluene 

Vinyl chloride 

~yleoes, Total 

Orpoics Total Risk 

TPH-GRO 

TPH-DRO 

hm-ORO 

~H Total Risk 

Arsenic 

Metals Total Risk 
MTUIII . .& TIVE RISK 

Notes: 

NA: Not available 
--: Risk evaluation was not performed. 
HI: Hazard index 
TPH: TOlal petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

AwrageSoH 
Cone. 

(ue'Q) 

27 

97 

10 

--
6.S 

16 

IS 

4.0 

-
59 

IS 

---
6.7 

--
24,000 

2,500 

---

Indoor lobalatioo of 
Vapors from Subsurface 

SoU 
IELCR HQ 

NA I.SOE-06 

NA 3.48E-OS 

6.27E-IO 3.S6E-OS 

- -
NA 2.78E-08 

NA 1.54E-06 
NA 2.42E-07 

2.46E-ll 4.86E-08 

-- --
NA l.SOE-07 

NA 3.09E-07 

--- -
NA 3.20E-08 

652E-10 7.43E-OS 

--- ---
NA 2.43E-OS 

NA 6.40E-08 

NA 2.44E-05 

--- -
NA NA 

6.52E-l!.... _9.87E~ 

Indoor lnbaladoo of 
AwrageGW Vapors from Sum of SumofHQ 

Cone. (uc/L) Groundwater IELCR (HI) 

IELCR BQ 
7.8 NA 6.86E-OS NA 7.01E-05 

- - -- NA 3.48E-OS 

69 l.ISE-08 I.ISE-03 1.22E-08 1.19E-03 

381 NA 3.97E-04 NA 3.97E-04 

-- - - NA 2.78E-08 

--- NA 1.54E-06 

-- --- -- NA 2.42E-07 

- - -- 2.46E-ll 4.86E-08 

71 NA 4.47E-OS NA 4.47E-05 

- NA l.SOE-07 

-- - - NA 3.09E-07 

7.3 6.68E-08 6.68E-03 6.68E-08 6.68E-03 

-- --- - NA 3.20E-08 

7.84E-08 8.35E-03 7.90E-08 8.42E-03 
1,060 NA 7.83E-03 NA 7.83E-03 

6,983 NA 1.68E+OO NA 1.68E+OO 

1,449 NA 9.23E-Ol NA 9.23E-Ol 

NA 2.61E+OO NA 2.61E+OO 

100 NA NA NA NA 

NA NA NA NA 

----- - 7.84E-08_ ~2~ _7.90E-08 _ _M2E+OO 

• 

The RAM Group 
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coc. 

1.2.4-T. 
1.3.S-Trimelhylbenmle 
Benzme 
Cis-1.2-Dic:hlorocthalc 

m.p..Xylene 
chloride 

lt-J>nlpylbauJene -sec-B 
Toluene 
Vinyl chloride 
Xylenes, Total 
~TotiiiRIIk 
~-ORO 
~-ORO 
~.ORO 
rrPIITetiiiRIIk 
~ 
Mcran 
~IITotiiiRIIk 

11VERISK 
Notes. 
NA: Not IMiilable 
-: Risk evaluation wu not performed. 
HI: Hazml index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel rmwe orpnic 
ORO: Gaoline rmwe orpnic 
ORO: Oil rmwe orpnic 
ugllcg: Miaqpms per kilopm 
uWf.: MK:rosr- per liter 

September 2004 

AwnceSeU 
Cone. 

("'lke) 
11 
31 
37 

-
10 
19 
11 
1.5 
19 
21 
26 
8.2 

-
20 

I 6.710 
I 12.003 
I 2.714 

I -
I 94 

• Table 4A-10(b) 
c.Jculatlan oflndlvld11111 Escea Lifetlae Cancer Risk (IELCR) ud lbDnl Quotient (HQ) for • Fatun CcmstructioD Worker 

Su._ 3A: RaCaiDed Ala, IIIMinl Tnct 1, St. Loull, Mluoart 

A£cldeloblfn&atlan of 
Outdoor lniWatioa of Donul Coat.ct with Outdoor ln.....,tlaa of 

.,__. Coat.ct with Sell V•pan ud Pwtlcul8ta A--.GW SoU Groundw8ter V•pan ,....., Grounthnoter r ..... SeU Coac.("'fL) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 7.S7E-08 NA 8.41E-08 NA 1.61E-06 7.8 NA NA NA 1.64E-06 
NA 2.16E-07 NA 2.<10E-07 NA l.l~S - - - -

s.3SE-12 4.30E-06 S.94E-12 4.78E-06 3.038-11 4.31E-OS 69 1.33E-08 1.01E-02 1.21&-11 1.72B-OS 

- - - - - - 381 NA NA NA 1.34B-OS 
NA 3.6SB-08 NA 3.73E-08 NA 3.27E-08 
NA 6.48E-08 NA 7.208-08 NA 4.SOB-07 
NA 6.S6B-09 NA 2.198-09 NA 1.07B-07 - - - - -

2.12B-13 4.38B-08 3.13&-13 4.87B-08 4.70B-13 2.33E-08 
NA 6.1SE-06 NA 1.SOB-06 NA 3.SSB-07 71 NA NA NA 9.S2E-01 
NA 2.42E-07 NA 8.06B-08 NA 9.22E-08 
NA 7.61E-07 NA 2.S4E-07 NA 3.73E-07 
NA 1.42&-09 NA l.SIB-08 NA 8.98E-08 - -
- - - - - - 7.3 3.18B-08 3.91&-04 4.4SE-ll 3.64B-07 

NA 3.438-09 NA 3.SOB-09 NA 7.82E-08 - - - - -
5.63E-12 1.2SE-05 USE-12 U1E-G5 UIE-11 5.71E-05 4.51E-GI 1.11E-G U6E-11 3.36E-415 

NA NA NA 3.08B-0S NA 3.99E-OS 1.060 NA NA NA 1.308-04 
NA 2.~ NA 8.0SB-OS NA 2.30B-OS 6.983 NA NA NA 2.76&-02 
NA 6.91E-06 NA 1.78E-OS NA 5.60B-01 1449 NA NA NA l.SlB-02 
NA 3.34E-85 NA 1.19E-G4 NA OSE-415 NA NA NA 4.2~ 

- - - - - - 100 NA NA NA NA 
NA 3.64E-07 NA 1.82B-05 NA 4.398-04 - -
NA 3.64E-07 NA 1.1lE-05 NA 4.39E-G4 NA NA NA NA 

5.63E-12 U3E-85 USE-12 UGE-G4 l.GBB-11 5.6GE-G4 4.51E-GI 1.11E-G 5.66E-11 4.29E-G 

• 
Sua of SuaofHQ 
IELCR (ID) 

NA 3.41E-06 
NA 1.20E-OS 

1.34E-08 1.08B-02 

NA 1.34B-OS 
NA 1.07B-07 
NA S.87B-01 
NA l.lSB-07 

1.01B-12 1.16E-07 
NA l.S6B-OS 
NA 4.1SB-07 
NA 1.398-06 
NA 1.07B-07 

3.18B-08 3.918-04 
NA 8.S1E-08 

4-SJE-01 1.12£.82 
NA 2.00E-04 
NA 2.71B-02 
NA 1.S2B-02 
NA 4.31E-Gl 
NA NA 
NA 4.SBB-04 
NA 4.58E-G4 

4.52E-GI 5.47E-G 

The RAM Group 
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Table 48-18(a) 

Calalladon ~Individual Excess Lifetime Cancer Risk (IELCR) and Huard Quotient (HQ) for a Current On-cite Non-raidentlal Wortrer 

Sub-area 38: Retained Ana, Bodnc Tract 1, St. Louis, Mlssauri 

COCs 

[ACCIOIIC 
laenz.ene 
lcarooo disulfide 
Echylbenzene 

benzene ... -
5cc-Bu 
!roJuene 

ixy~eues, Total 

01-Kanlcs TOial Risk 
Alipbatics > nC6to nC8 (11(1006) 

Aliphatics > nC810 nCIO (11(1006) 

IAromaucs > nC810 nC10 (11(1006) 

~PH-GRO 
[AJipbatics > nCIO 10 nC12 (11(1006) 

~iphatics > nC1210 nCI6 ITX1006) 

[AJiphatics > nC16to nC21 (TX1006) 

Aromancs > nC10 10 nC12 (TX1006) 

Aromatics> nC1210 nC16 (fX1006l 

Aromatics> nC1610 nC21 (TX1006) 

rPH-DRO 

iAJiDhatics > nC2110 nC3S (fX1006) 

[Aromatics> nC21to nC3S (TXI006) 

TPH.ORO 

TPH Total Risk 
CUMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not perfonned. 
HI: Hazan! index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic: 
GRO: Gasoline range organic: 
ORO: Oil range orpnic: 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Averace Soil 
CGnc. 

(uglka) 

19 

ss 
3.0 

14 

4.0 

2.9 

5.7 

S.6 

58 

-
-
-

29.200 

-
-
-
-
-
-

2.081 

-
-

3,121 

Indoor Inhalation~ 
Vapors fram Subsurface 

Soil 

lELCR BQ 
NA 2.1SE-07 

3.35&()9 1.90E-04 

NA 6.8SE-07 

NA 6.076-(18 

NA 3.906-()7 

NA 5.886-(18 

NA 6.996-(18 

NA 1.166-()7 

NA 2.77E-07 

3.3SE-09 1.92£.414 

- -
- -
- -
NA utE-04 

- -
- -
- -
- -
-
- -
NA l.UE-06 

- -
- -

NA 7.99E-08 

NA 3.02E-04 
3.3SE-09 4.ME-04 

' 

AveraaeGW 
Indoor Inhalation ~ 

Sum~ Sum~"Q] 
Cone. (uc/L) 

Vapors tram Ground-fer 
IELCR (HI) 

IELCR BQ 

- - - NA 2.1SE~ ' 

- - - 3.35&00 1.90E-04 

- - - NA 6.8SE-07 

- - - NA 6.076-(18 

NA 3.90E-07 

6.1 NA 3.846-()6 NA 3.90&o6 

NA 6.996-(18 I 

- - - NA 1.16E-07 

- - ·- NA 2.77E-07 

NA 3.84&.06 3.3SE-09 t.ME-04 ' 
2.219 NA 1.S7&o3 ·NA 1.576-()3 

sss NA 1.156-()2 NA 1.1S&o2 

sss NA 3.63E-04 NA 3.63E-04 

3,328 NA 1.35E-02 NA 1.38£.02 I 

88 NA 2.756-()3 NA 2.1S&o3 I 
88 NA 1.196-()2 NA 1.196-()2 

88 NA 1.12&o1 NA 1.12&o1 

88 NA 1.78&oS NA 1.78&()5 

88 NA 7.0S&o6 NA 7.086-()6 

88 NA 1.896-()6 NA 1.896-()6 

529 NA 1.27£.01 NA 1.27E-01 

136 NA 1.736-()1 NA 1.736-()1 

136 NA 3.31E-07 NA 3.31E-07 

271 NA 1.73E-01 NA 1.73E-01 

NA 3.13E-01 NA 3.13E-01 

NA 3.13E-01 3.3SE-09 3.14E-01 

• 
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• 
roes 

Acetone 
Benzene 
Carbon disulfide 
llmylbcnzene 
.sopropylbcnzene 

"-Propylbenzene 
Sec:-Butylbenzene 
Toluene 
Xyleaes, Tocal 
0111Uks Total Risk 

Alipluuics > nC610 uC8 (TXI006) 
Alipluuics > uC8 10 aCIO (TX1006) 
Aromalics > uCIIO aCIO (TXI006) 
TPH-GRO 
AJipluuics > aCIO 10 aCI2 (TXI006) 
iAiipluuics > aCI210 aCI6 (TXI006) 
IAiipluuics > aCI610 aCll (TXI006) 
!Aromatics> nCIO 10 aCI2 (TXI006) 
IAromatic:s > aCI210 aCI6 (TXI006) 
IAromatic:s > aCI61o aCll (TXI006) 
irPB-DRO 
iAiiJ)halics > aC2I10 nC3S (TXI006) 
IAromatic:s > aC21 10 nC3S (TX 1006) 
:J'Pff-ORO 
irPB Total Risk 
r.tiMULATJVE RISK 
NOles: 
NA: NOI available 
-: Risk evalualion was DOl performed. 
HI: Hazard ioclex 
TPH: Tolal pelrole•m hydrocarbon 
ORO: Diesel raDF orpnic 
GRO: Gasoline ,...e orpnic 
ORO: Oil ranp: organic 
ugllcg: Micrograms per kilogram 
ugll.: Micrograms per liler 

Seprember 2004 

AwneeSoU 
Coac.. 

(llllk&} 

IS 
414 
4.0 
32 
3.3 
2.7 
7.7 
1<40 
282 

-
-
-

117,333 

-
-
-
-
-
-

11,514 

-
2.931 

• Table 48-IO(b) 
Calculadoa fllladlridaal Elrcas Ufedme Caacer Risk (IELCR) aad llaDrd Quodad (BQ) for a Future CoDStnledoa Worker 

Sub-area 38: Rdalaed Area, 11oeiDc Tract I, St. Lools, Mls&oari 

Acddeatal Ja&esdoa fll Oatdoor lllloalatloa fll 
Dermal <Aacxt with Outdoor JaiWadoa fll 

Dermal <AaCKt with Soil Vapors aad Putladata AftnltGW Soil 
fnmSoil Coac. (ll&iL) 

GI'OIIadwater Vapors fnm GIOUIIdwaeer 

IELCR BQ JELCR BQ JELCR BQ JELCR BQ IELCR BQ 

NA S.06&08 NA S.34E-08 NA 1.26&07 - - - - -
S.99E-II 4.82E-OS 6.655-11 S.3SE-GS 3.<40E-10 4.82£.04 - - - - -

NA 1.39&08 NA I.SSSOS NA 1.10&07 - - - - -
NA 1.11&07 NA 1.13&07 NA 9.93&08 - - - - -
NA 1.13&08 NA 1.26&08 NA 7.88&08 - - - - -
NA 9A2E-07 NA I.OSE-06 NA 4.9SSOS 6.1 NA NA NA 8.18E-08 
NA :Z.UE-07 NA 7.46E-08 NA I.IOE-07 - - - - -
NA 2.43&08 NA 2.70&07 NA l.S3E-06 - - - - -
NA 4.92&08 NA S.03E-08 NA l.llE-06 - - - - -

5.991!:-11 4.H&OS 6.6SE-II 5.5:z&e5 3ME-10 U6E-04 NA NA NA 8.18&418 

- - - - - - 2,219 NA NA NA 2.S9E-OS 

- - - - - - sss NA NA NA 1.905-04 

- - - - - - sss NA NA NA 7.485-06 
NA NA NA 5.331!:-M NA 6.911!:-M 3,321 NA NA NA 2.231!:-M 

- - - - - - 88 NA NA NA 4.S2E-GS 

- - - - - - 88 NA NA NA 1.965-04 

- - -· - - - 88 NA NA NA I.ISE-03 

- - - - - - 88 NA NA NA S.4SE-07 

- - - - - - 88 NA NA NA 3.77&07 

- - - - - - 88 NA NA NA 2.87&07 
NA :z.stE.05 NA 7.72E-15 NA 2.21E-05 529 NA NA NA 2.091!:-03 

- - - - - 136 NA NA NA 2.845-03 

- - - - - - 136 NA NA NA 2.61&07 

NA 7.A6E-416 NA UlE-05 NA 6.I5E-07 271 NA NA NA l.ME-03 
NA 3.291!:-05 NA 6.301!:-04 NA 7.141!:-414 NA NA NA 5.151!:-13 

5.991!:-11 USE-05 6.651!:-11 6.85E-04 3ME-10 UOE-03 NA NA NA 5.151!:-03 

• 
Samfll SamfiiBQ 
JELCR (HI) 

NA 2.30&07 
4.66E·IO S.84E-04 

NA 1.39&07 

NA 3.24&07 
NA 1.03&07 

NA 2.12E-06 
NA 4.08&07 
NA 1.835-06 
NA l.llE-06 

4.661!:-11 5.911!:-04 
NA 2.S9E-GS 
NA 1.90E-04 
NA 7.485-06 
NA 1.ASE-t3 
NA 4.s:zE-OS 
NA 1.965-04 
NA I.ISE-03 
NA S.4SE-07 
NA 3.77E.07 
NA 2.87&07 
NA 2.211!:-03 
NA 2.84E-03 
NA 2.61&07 
NA lJI6E.I3 
NA 6.521!:-03 

"-"E-11 7.111!:-03 
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Table 4C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3C: Retained Area, Boeing Tract 1, SL Louis, Missouri 

COCs 

Benzene 

M_ethyl tert-butyl ether 

ln-Butylbenzene 

in-Propyl benzene 

sec-Butyl benzene 

Or2anics Total Risk 

TPH-GRO 

TPH-DRO 

frPH-ORO 

rt'PH Total Risk 
~UMULA TIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

--
---
--
---
--

---
--
---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

-- --
-- --
--- ---
-- ---

-
NA NA 

--- --
--- ---
--- ---
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Cone. (ug/L) IELCR <m> 
IELCR HQ 

120 2.00E-08 2.00E-03 2.00E-08 2.00E-03 

35 7.68E-12 7.68E-07 7.68E-12 7.68E-07 

208 NA 1.63E-04 NA 1.63E.:.o4 

223 NA L40E-04 NA 1.40E-04 

172 NA 1.91E-04 NA 1.91E-04 

l.OOE-08 l.SOE-03 l.OOE-08 l.SOE-03 

57,052 NA 4.22E-Ol NA 4.22E-Ol 

240,467 NA 5.77E+Ol NA 5.77E+Ol 

29,569 NA 1.88E+Ol NA 1.88E+Ol 

NA 7.70E+Ol NA 7.70E+Ol 

l.OOE-08 7.70E+Ol l.OOE-08 7.70E+Ol 
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• 
AwraceSoU 

COCs a-.. 

(~ 
Acetoue 32 

Benzeue 79 

17 
Melhyleue chloride 22 
Methyl ten-butyl ether 14 

n-Butylbenzene 22 
rt-l'ropylbenzene 30 
sec-Butylbenzeue 24 
:-Butylbeazeue !5.7 

olueue 6S6 

Xyleues, Tolal 2!59 

Onaulcs Total Risl< 
TPH-GRO I 47,3!50 

tmf-DRO I 311.290 

trPH-ORO I 
~Total Risk 
lrr1U111 . .t.TIVE RISK 

Noces: 
NA: Not available 

-: Risk evaluation wu not performed. 
HI: Hazard index 
TPH: Tolal pelroleum h:ydrocarbon 
ORO: Diesell'llii&'C organic 
GRO: Gasoline range organic: 
ORO: Oil range organic 
ug/k&: Micrograms per Jdlogam 
ns/L: Micrograms per liter 

September 2004 

33290 

• Table 4C-10(b) 
Calculadoll of ladi.Wual &cess Ufedme Cuc:er Risl< (IELCR) ud lluanl Quodeat (IIQ) for a Future Coustructloa Worker 

Sub-area 3C: Retabled Area, Boeiu& Trxt 1, SL Louis, MSuri 

Acddeutal Iucesdoa of 
Outdoor lllllaladoa of Dermal Colltact witll Outdoor lubaladoa of 

Dermal Coufact witll Soil Vaponud Particulates Aw,...GW 
Soil from SoD Coac..(III/L) 

Gnaad-r Vapors from Grouadwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA l.l:zE.m NA 1.18&07 NA 2.77&07 - - - - -
1.146-11 9.15~ 1.26&11 l.Ol&OS 6.466-11 9.17&05 120 2.316-08 1.86&02 2.106-11 2.98&05 

NA 6.046-08 NA 6.726-08 NA 4.206-07 

8.156-13 1.27E-07 9.056-13 1.41&07 1.366-12 6.726-08 - - - - -
2.356-13 5.816-09 2.626-13 6.456-09 9.056-14 2.116-08 35 1.646-10 4.04~ 3.446-14 8.006-09 

NA 6.!51&07 NA 2.17&07 NA 2.37&07 208 NA NA NA 331~ 

NA 1.036-0S NA I.IS&OS NA !5.44&07 223 NA NA NA 2.99~ 

NA 6.9:zs.m NA 2.31&07 NA 3.39&07 1n NA NA NA 3.6S~ 

NA 1.6!5&07 NA S.49E-08 NA 6.646-08 - - - - -
NA 1.14&07 NA 1.27~ NA 7.21~ - - - - -
NA 4.S2E-08 NA 4.62E-08 NA 1.03~ - - - - -

1.24£.11 2.1SFAIS 1.38£.11 2.38E45 UIE-11 l..tm-M 2.33E-08 IJI6E.Ol 2.10£.11 3.98E-t5 
NA NA NA 2.1!56-04 NA 2.796-04 S7,0S2 NA NA NA 6.996-03 

NA 6.876-04 NA 2.09&03 NA !5.976-04 240,467 NA NA NA 9.49&01 

NA 8.486-0S NA 2.186-04 NA 6.87~ 29,!569 NA NA NA 3.09&01 

NA 7.71E-414 NA 2.52E-G3 NA 8.83£.04 NA NA NA 1.27Ete0 

1.24£.11 7.93E-414 1.38£.11 2.54E-03 6.60£.11 9.BSE-e4 2.33£.08 1ME-el 2.10£.11 1.2'7EtGO 

• 
Sam of SamofHQ 
IELCR (HI) 

NA 5.07&07 

2.326-08 1.87&02 

NA S.48E-G7 
3.086-12 3.3SE-07 

1.6SE-IO 4.09~ 

NA 4.41~ 

NA 2.!546-0S 
NA 4.91~ I 

NA 2.86&07 

NA 8.!59~ 

NA 1.1~ 

2.34E-18 1JIBE.t2 

NA 7.48&03 

NA 9.!52&01 

NA 3.106-01 

NA 1.2'7Et01 

2.34£.08 1.29E+M 
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• 

Table 4D-10(a) 

Calcalation or Individual Excess llietime Cancer lUik (IELCR) and Hazard Quotient (HQ) lor a Current On-site Non-residential Worker 
SUb-area 3D: Retained Area, Boeln& Tract 1, St. Loull, Mlaourl 

COCa 

l,l-Dicbloroethenc 

1,2,4-Trimetbylbenzeno 
1,3,5-Trimetbylbenzene 

Benzene 
Cbloroetbane 

benzene 
~p-Xylene 

ln-Butylbenzene 

~Propylbenzene 
o-Xylene ... ltolueoe 

~ )benzene 

ltert-Butylbenzene 
T etrachloroethene 
Tricbloroctbene 

Vinyl chloride 
Xvlcnes. Total 

Oriank:s TotallUik 
TPH..ORO 
TPH-DRO 
TPH-ORO 
TPH Total Rllk 

Arsenic 
Barium 
!Beryllium 
Cadmium 
Chromium 
!Copper 
MUlgllllCIO 

~ic:kel 
Selenium 
hnallium 

~ 
Metala Total Rllk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not porfonnod. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel ranse organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per ltilogram 
u~: Micrograms per liter 

September 2004 

AverqeSoU 
Cone:. 

(u&lkl) 

-
15,668 

18 
11 

3.6 
16 

21 
7.3. 

IS 

6.3 

18 
64 
18 
5.3 

--
12 

soo 
24,770 
5,610 

9,700 

-
470 

412 

-
13,317 

-
12,247 

2,336 
5,967 

39,892 

Indoor IDbalation or 
Vapon from Subaurlac:e AveraaeGW 

SoU Conc:.(ulfL) 
IELCR HQ 

- - 2.6 

NA 3.20E-OS -
NA 2.38E-07 -

2.39E-ll l.36E-06 2.1 
5.61E-12 l.87E-09 -

NA S.59E-08 
NA l.24E-08 -
NA 1.2SE-08 -
NA 1.12E-08 -
NA 4.00E-11 -
NA 1.69E-09 
NA 2.84E-08 
NA 5.35E-09 -

8.83E-13 l.07E-08 6.2 

- - 3.3 

- - 2.9 

NA 2.09E-09 -
3.04E-11 3.37E-05 

NA 1.86E-07 soo 
NA 9.12E.Q7 190 
NA 5.22E-09 7S 

NA l.lOE-06 

NA NA 25 

- - 1,978 
NA NA -
NA NA 8.2 

- - 67 
NA NA -
- - 2,156 
NA NA -
NA NA -
NA NA -
NA NA 
NA NA 

3.04E-11 3.48E-05 

Page 1 of2 

Indoor Inhalation or 
Vaponfrom Swnor SumoiHQ 
Gro111111water IELCR (HI) 

IELCR HQ 

8.83E-09 8.83E-04 8.83E-09 8.83E-04 

- - NA 3.20E-OS 

- - NA 2.38E-07 
2.43E-10 2.43E-05 2.67E-10 2.S7E-05 

- - 5.61E-12 l.87E-09 
NA 5.59E-08 

- - NA l.24E-08 

- - NA 1.2SE.Q8 

- - NA 1.12E-08 

- - NA 4.00E-II 

NA l.69E.09 
NA 2.84E-08 

- - NA 5.35E-09 

1.33E-10 1.33E-05 l.34E-10 l.33E-05 
1.30E-10 1.30E-OS l.30E-10 l.30E-05 

1.99E-08 1.99E-03 1.99E-08 1.99E-03 

- - NA 2.09E-09 

2.9lE-08 2.9lE-03 l.!JJE-08 2.96E-03 
NA 2.72E.Q3 NA 2.72E-03 
NA 3.36E-02 NA 3.36E-02 
NA 3.52E-02 NA 3.52E-02 

NA 7.16E-02 NA 7.16E-02 
NA NA NA NA 
NA NA NA NA 

- NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA 
NA NA NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA NA NA 
2.9lE-08 7.45E-02 2.93E-08 7.45E-02 
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COCs 

1,1-Dicbloroelbene 
1,2,4-T. 
1,3,S..T. 

Benzene 
Chloroelbme 

lsopropylbenzr:ne 
m,p.Xylcne 
n-Butylbeazene 
in-Ptopylbenzr:ne 
o-Xylcne 

uene 
sec-Btllylbeazene 
lat-8 
Tenchlcroelbene 
Tricbloroethene 
Vinyl eblcride 
Xylencs, Total 
Benzo(a)pyrme 

OI'IIIUiia Total Risk 
1PH~O 

1PH-DRO 
1PH.ORO 
ll'H Total Rlak 
Aneaic· 
e.riam 
Beayujum 
c.dmiiDD 
Cluomilllll 
Copper 

Nickel 
Selenium 

~ 
Zinc 
~etala Total Risk 

l'IVERISK 
Notesc 
NA: Not available 
-: RisJc evaluation was not perf01111Cd. 
HI: Hazard index 
1PH: Total petroleum hydrccatbon 
DRO: Diesel range orpnic 
GRO: Gasoline range orpnic 
ORO: Oil range orpnic 
uWJcs: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

AwrapSoll 
Coac. 

(tiiiiQ) 

-
9,4101 

26 
6.1 
2.6 
8.1 
II 
21 
24 
8.4 
3.9 
76 
33 
27 
4.1 

-
-
12 
IS 

I soo 
I 24,770 
I S610 

11.294 
-

470 
269 

-
13,317 

12,247 
1,293 
S,961 

39892 

• Table 4D-10(b) 
Cakulatloa orlndMdual BKeu Uretlme Cancer Risk (IELCR) and Hazard Quodeat (HQ) ror a Future Construction Warlrer 

Sub-area 3D: Retained Area, Boe1aa Tnct 1, St. Louis, Mlaoari 

Acddentallnpltloa or 
Outdoor Iahalatloa or Denul Contact with Oatdoorlnbal8tloaor 

Denul Contact with SoU 
SoU 

va.,Gn and Parllallatea AwrapGW Growodwater Vapon &om Groundwater 
hiD Sol Coac. (acfL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - 2.ti 3.9SB-09 S.l2E-OS 4.0SE-12 2.84E-08 

NA 6.S68-0S NA 1.29E-OS NA 1.391!-03 

NA 1.80E-07 NA 2.00E-07 NA 9.S9E-06 
I.ISE-13 7.12E-07 9.838-13 7.91E-07 S.02B-12 7.13B-06 2.1 4.098-10 3.29E-04 1.678-13 2.38E-07 
1.238-13 7.418-09 4.098-14 2.478-09 S.S3B-13 4.618-09 - - - -

NA 2.838-08 NA 2.908-08 NA 2.S3B-08 
NA 2.82E-07 NA 3.14E-07 NA 1.968-06 
NA 1.248-08 NA 4.128-09 NA 2.01E-07 - - - -
NA 6.908-01 NA 2.30E-07 NA 6.668-01 - - - - -
NA 2.92E-06 NA 3.2SE-06 NA 1.S3E-07 
NA 2.2SB-09 NA 7.S1B-10 NA 3.798-09 
NA 8.861W7 NA 2.9SE-07 NA 338E-07 
NA 9.48B-07 NA 3.16E-07 NA 4.6SE-07 
NA 7.92E-07 NA 2.64E-07 NA 3.198-07 

J.OSE-13 1.428-08 1.17B-12 l.S7B-01 2.418-13 7.278-08 6.2 4.868-09 6.S4E-04 6.SOB-14 1.~ 

- - - - 3.3 l.ISE-10 1:97E-04 7.298-14 8.S6B-08 

- - - - - - 2.9 1.298-08 l.SIE-04 8.068-12 6.S9B-08 
NA 2.09&-09 NA 2.148-® NA 4.78B-08 - - - - -

1.348-® NA 2.928-09 NA 7.114E-12 NA - - - - .-
1.34J:.09 7.38£.85 l.JZE-09 7.17£.85 1.37E-tl 1.41E-e3 l.l3E-88 l.39E-83 1.2411:-11 4.37E-87 

NA NA NA 2.27B-06 NA 2.9SB-06 soo NA NA NA 2.748-0S 

NA s.~ NA 1.668-04 NA 4.1SB-OS 190 NA NA NA 3.3SB-04 
NA 1.438-0S NA 3.688-0S NA 1.1~ 1S NA NA NA 3.S1E-04 

NA 6.89E-85 NA l.OSE-84 NA 5.1611:-05 NA NA NA 7.14E-N 
2.81B-IO 4.388-0S 8.918-08 1.398-02 1.488-10 2.31B-06 2S NA NA NA NA 

- - 1,978 NA NA NA NA 
3.3SE-10 2.73B-06 1.128-10 9.108-07 3.4SE-12 S.04B-09 - - - -

NA 6.~ NA 2.088-04 1.488-12 3.298-08 8.2 NA NA NA NA 

- - - - 67 NA NA NA NA 
NA 3.87B-06 NA 1.298-04 NA 2.8SB-06 - - - - -

2,1S6 NA NA NA NA 
NA 3.S6E-07 NA 2.378-0S 9.008-12 1.318-0S -
NA 3.018-0S NA J.OOB-04 NA 2.778-0S - - - - -
NA 8.67E-04 NA 2.898-02 NA 4.S1B-06 - - - - -
NA l.SSB-06 NA l.29E-OS NA 8.148-® - - - - -

U7E-II 9..54ill:-04 8.9ZE-88 4.3lE-el 1.6111:-10 S.NE-15 NA NA NA NA 

1.!10-19 I.IOE-el 9.2111:-08 4.35E-el 1.7611:-10 1.511W13 2.2311:-08 1.39E-83 l.l4E-tl 7.14E-84 

• 
Sam of SamorHQ 
O:LCR (lD) 

3.9SB-09 S.l2E-OS 
NA J.S31!.-03 

NA 9.97E-06 

4.168-10 3.38E-04 
7.178-13 1.4SB-08 

NA 8.268-08 
NA 2.S6E-06 
NA 2.178-07 
NA l.S9B-06 
NA 6.32B-06 
NA 6.79B-09 
NA l.SlB-06 
NA 1.73B-06 
NA 138B-06 

4.868-09 6.SSB-04 
1.868-10 1.97E-04 
1.298-08 l.SIE-04 

NA S.20B-08 
4.2~ NA 
l.66E-el :USE-413 

NA 3.268-0S 
NA 6.048-04 
NA 4.038-04 
NA 1.04E-83 

8.9SB-08 1.39E-02 
NA NA 

4.S1B-10 3.648-06 
1.488-12 2.14E-04 

NA NA 
NA 1.368-04 
NA NA 

9.008-12 3.72E-OS 
NA l.SIE-04 
NA 2.~ 

NA 1.448-0S 
9.0011:-08 4.4lE-el 
1.17E-87 4.8lE-el 
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• 
Table 4E-IO(a) 

~.,,_ EJrasur-ca-Risk (ll!l.CRI-Haanl~ (HQ)feraCunmiOIHIIe ~-..... w
-..3£: RetalnedAra,llaolncTI'Kt I, St. 1-. MiloMrl 

AwnerW 
_,_., 

COCo c.nc. Vapon"-~ 
Sell 

(......, II!LCR HQ 
12.4-T. 

A--. 57 NA 6.J6E.07 
a.- 11M 4.29E-OII l.44E-03 

115 NA 7.1SE47 
28 NA l.nE-06 Medm_ ...... _ 
I:U ~II 3.755-G7 

Melhyleae dlloride 33 1.046-10 4.0SE47 
m,p-Xyleae - -

20 NA 2.67E-67 
n NA 4.81£.07 
115 NA 2.32E-06 
32 NA 3.84£.07 ·- 3n NA 7.11E-06 

KvloMs.IOCOI 362 NA l.nE-06 
~Tela! Ill* 4.31&-el lASE-13 

"liabolics > oC610 oC8 ITX1006 
"lioholics > aCioo IICIO ITX1006l 
Mlmolic:s > aC110 .CIO <TXI0061 - -
I'PII-GRO 274.551 NA 2.10£.03 
~ > .CIOoo .CIZ ITXI006 --
~liabolics > .CI210 .CI6<TXI0061 
Alioholics > .CI610 oCZI <TXI006) - -
Anllnllics > IICIO 10 IIC12 <TXI0061 - -- --
~ > .CI210 .CI6 <TXI0061 - -
~> .CI610 oCZI ITXI006l 
TPH-DRO 2.31% NA 2.33E-G6 
Aiphaoics > oCZioo IIC35 <TXI0061 
Anlmolieo > oCZioo IIC35 ITXI006l 
I'PII..()RO l.1IU NA 7.25£.11 

PHTelaiRIIk NA 111£..13 
CUMULATIVE RISK 

--- - -- _.UIE-tl 5..16£.13 
Noles: 

NA: Noloooiloblc 
--: Ride cvoluooioa- ... perfonnod. 
HI: Hazonl ioodex 
TPH:Toulpelnlleum~ 

ORO: Dieselnnae orpaic: 
GRO: O..liae nnae orpaic: 
ORO:Oilnnae01JIIIIic 
u.,..: Miaopms per kiJo&nm 
Us/L: Micn>poms per lifer 

,_,..........,., 
A-G\1 Vapon"- Sumel SumeiHQ 
c.nc. <uc!LI G- IELCR (Hil 

IELCR HQ 

2..SOO NA 1.93~ NA 1.93E-412 

S40 NA UlE-06 NA 2.07E-G6 
U9E.QI 2.44&03 

I .US NA 7.12£.45 NA 7.19~ 

NA 2.72E-06 
4.046-11 3.75E-07 
2.046-10 4.05&417 

5,300 NA 6.41£.04 NA 6.41£.04 
930 NA 1.146-03 NA 1.146-03 

NA 4.81£.07 

380 NA 2.05£.04 NA 2.0S£.04 
NA 3.84£.07 
NA 7.81E-06 
NA l.nE-06 

NA 2.148-U 4.31&-el 1.31£.02 
4,917 NA 2.I7E-03 NA 2.17E.03 
4.917 NA 8.43~ NA 8.43E-412 
19.667 NA 1.1~ NA I.IOE.C)2 

29,511 NA 9.12&t2 NA 1.11£.11 
1.331 NA 2.146-01 NA 2.14E-OI 
1.338 NA 9.29E-OI NA 9.296-01 
8.338 NA 8.7SE+OO NA 1.756+GO 

8.338 NA 1.51&03 NA 1..51&03 

1.338 NA 6.21£.04 NA 6.21£.04 
1.338 NA 1.75£.04 NA 1.75£.04 
50,tl5 NA ,_,.... NA ........ 

373 NA 3.92E-OI NA 3.92E-OI 
4.4n NA 1.09~ NA 1.09~ 

4,l5e NA 3.92E-II NA 3.92£.11 
NA U4Eftl NA I.M&tfl 

NA 1.14&tGJ 4.31&-el I.M&tfl 

• 
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• 
COCs 

1.2.4-Tri 
~ 
!Benzene 
i&hylbenzene 
lSOProPYibe-
[Methylene chloride 

Methyl tert-bulYI ether 
~Xylene 

"'aphthalene 
!>-!iutylbenzene 
~benzene 
sec-Butvlbenzene 
Toluene 
Xvlenes. Tocal 
()qulcs Total Risk 

Aliphatics > uC6 to uC8 (TXI006) 
Aliphatics > uC8 to nCIO (TXI006) 
Aromatics> nCB to nCIO (TX1006) 
TPR-GRO 
Aliphatics > nCIO to nC12 (TX1006) 
~iphatics > nCI2 to nCI6 (TXI006) 

IAiiJJhatics > n<:t6 to nClt (TXt006> 
IAromalics > aCtO to nCI2 (TX1006) 
~~ > nCI2 to nCI6 (TX'l006) 
IAromatic:s > nCI6 to nCll (TXI006) 
irPH-DRO 
Aliphatics > nCll to nC3S (TX1006) 
Aromabcs > nCll to nC3S (TXI006) 
TPH.ORO 
TP!I Total Risk 
niMIR..ATIVE RISK 
NOleS: 

NA: Nor available 
-: Risk evalualiou was not performed. 
HI: Hazard index 
TPH: T ocal petroleum hydrocarbon 
ORO: Diesel range orgaaic 
GRO: Gasoline range orpnic 
ORO: Oil range organic 
ug/kg: Micrograms per lcilogram 
ug/L: Micrograms per liter 

Seplember 2004 

AftnleSoll 
Coec. 

(aalkll 

S7 
704 
ISS 
28 
33 
134 

-
20 
72 
liS 
32 
377 
362 

-
-
-

274,550 

-
-
-
-
-
-

2,312 

-
-

2,1144 

• Table 4E-10(b) 
Calc:uladoa of ladl\'ldual EKess Llf~ Caacer Risk (IELCR) ud Hazard Qaodeat (HQ) ror a Future Coustructiou Worker 

Sub-area 3E: Retalaed Area, Boeia& Tnct 1, St. Louis, Ml8Jurt 

Accldcutall ...... of 
Oatdoor bllaladou of Derm.l Coatact with Outdoor IDUiadoll or 

Dermal Coutad with SoU Vapors ud PartJadata Aftn~eGW Soli r-uSoU Coec.( .... ) 
Grouad-rer Vapon from Grouacl-

1ELCR BQ IELCR BQ 1ELCR BQ 1ELCR BQ IELCR BQ 

:z.soo NA NA NA 2.3SE-04 
NA 1.97E-07 NA 2.086-07 NA 4.89E-07 S40 NA NA NA 3.436-07 

Ull£.10 8.18E-O.S 1.136-10 9.09E-0.S S.77E-10 8.195-04 - - - - -
NA 6.466-07 NA 6.60E-07 NA S.78E-07 1,245 NA 2.046-02 NA 8.346-07 
NA 9.766-08 NA 1.086-07 NA 6.796-07 - - - - -

1.236-12 1.92&07 1.37£-12 2.13E-07 2.066-12 I.DlE-07 - - - - -
2.21B-12 S.4SE-08 USB-12 6.0SE-08 8.506-13 1.986-07 - - - - -

- - - - - - 5,300 NA 4.696-03 NA 7.76£.00 
NA 3.496-07 NA 3.876-07 NA 2.03E-06 930 NA NA NA 6.79E-OS 
NA . 2.08E-06 NA 6.936-07 NA 7..576-07 - - - - -
NA 4.01E-OS NA 4.46E-O.S NA l.IIE-06 380 NA NA NA 2.26E-06 
NA 9.lSE-01 NA 3.0SE-07 NA 4.496-07 - - - - -
NA 6..566-08 NA 7.29E-07 NA 4.14E-06 - - - - -
NA 6.316-08 NA 6.456-08 NA 1.44E-Q6 - - - - -

U!E-10 1.27E-04 1.17&-10 1..39E-N 5.80&-10 UlE-04 NA 1.51E-02 NA 3.14&-04 

- - - - - - 4,917 NA NA NA 2.S4E-OS 

- - - - - - 4,917 NA NA NA 7.475-04 

- - - - - - 19.667 NA NA NA 1.185-04 
NA NA NA 1.25E-03 NA 1.62&-03 29,501 NA NA NA 8.90&-04 

- - - - - - 8,338 NA NA NA i.90E-03 

- - - - - - 8,338 NA NA NA 8.22&03 

- - - - - - 8,338 NA NA NA 7.756-02 

- - - - - - 8,338 NA NA NA 2.28E-OS 

- - - - ·- - 8,338 NA NA NA I .SSE-OS 

- - - - - - 8,338 NA NA NA 1.19E-OS 
NA 5.10£-416 NA 1.55E-05 NA 4.44£-416 50,025 NA NA NA 8.76&-412 

- - - - - - 373 NA NA NA 3.47E-03 

- - - - - - 4,477 NA NA NA 3..56E-06 
NA 7..25E-06 NA 1.86E-05 NA 5.8'1E-0'7 4,150 NA NA NA 3A7E-83 
NA 1.23E-05 NA 1.28&-03 NA 1.62E-03 NA NA NA UOE-02 

l.O!E-10 1.39&-04 1.17&-10 1A2E-03 5.80&-10 lA!E-03 NA 1.51&-02 NA 9.l3E-Ol 

• 
S..of SemofBQ 
1ELCR (HI) 

NA 2.3SE-04 
NA 1.245-06 

7.92&10 9.92£.04 

NA 2.046-02 
NA S.SSE-07 

4.666-12 5.076-07 
S.SIE-12 3.136-07 

NA 4.70E-03 
NA 1.06E-OS 
NA 3..53E-06 
NA 8.90E-O.S 
NA t.67E-06 
NA 4.93E-06 
NA 1..57E-06 

S.OlE-10 2.65E-02 
NA 2..54E-OS 
NA 7.475-04 
NA 1.185-04 
NA 3.76E-G3 
NA 1.90E-03 
NA 8.22&03 
NA 7.7SE-02 
NA 2.28E-O.S 
NA I. SSE-OS 
NA 1.19E-O.S 
NA 8.7'7E-02 
NA 3.476-03 
NA 3..56E-06 
NA 3.50&-03 
NA 9A9E-02 

S.OlE-10 l.l1E-01 

Tbe RAM Group 
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Table 4F-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3F: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

TPH-GRO 

TPH-DRO 

~H-ORO 
rrPH Total Risk 
~UMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

--
---
---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

-- ---
-- ---
- ---
NA NA 

NA NA 

-

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Cone. (ugiL) 
Vapors from Groundwater 

IELCR (HI) 

IELCR HQ 

500 NA 2.86E-03 NA 2.86E-03 

514 NA 9.57E-02 NA 9.57E-02 

1.543 NA 7.62E-01 NA 7.62E-01 

NA 8.61E-Ol NA 8.61E-Ol 

NA 8.61E-Ol NA 8.61E-Ol 

The RAM Group 



• 
COCs 

in'H.<JRO 
frPH-DRO 
in'H-ORO 
n-u Total Risk 
MIMI II .A TIVE RISK 

NOla. 
NA: Not available 
-: Risk evaluation was aot performed. 
HI: Hazard iadex 
TPH: Total petroleum hydrocalboo 
ORO: Diesel range orpnic 
GRO: Gasoline ranse orpnic 
ORO: Oil range orguic 
us/kg: Micropams per lcilopam 
ullfL: Mic:rognms per lit.er 

September 2004 

Average Soil 
Coac. 

(lllllkl) 

-
-

• Table 4F·18(b) 
Calcaladoll of ladivldul EHess Ufedme Caacer Risk (IELCR) ud Huard Quodeat (UQ) for a Famre Collstnldloa Worker 

Sab-ara 3F: Retalaed Area, Boeiq Tract 1, SL Louis, MissDiui 

Acddeatallqestloa of Outdoor lallalatloa of 
Dermal c-tad wltlo Outdoor lablllatioa of 

Dermal Coauct wltb Soli Vaporsaad Particulates 
Soil Afti'DPGW Gruaad-ter Vapors rrom Grouadwaw 

from SoU Coac. (llc/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 
- - soo NA NA NA 2.74MS 

- - - - - - S14 NA NA NA 9.07&04 

- - - - - - 1,543 NA NA NA 7.22£-03 

NA NA NA NA NA NA NA NA NA 8.16FAJ 
NA NA NA NA NA NA NA NA NA 1.16&e3 

• 
Sum of SamofHQ 
IELCR (HI) 

NA 2.74MS 

NA 9.07&04 

NA 7.22&03 

NA 8.16E-03 
NA 8.16E-03 

The RAM Group 



• 

Seplember 2004 

• 
Tallie 4G-II(a) 

Calaoladeaelboii..._.Euea Ufledllle c.- Rillt (II!LCRI_. llaanl Qloedal (IIQ)r.r a C..... OIHIIO Nellonsldellllal Wedw" 
S.IHna lG: ...._. Ana, ...... Trac:t I, St. ..... Mlllem 

coc. 

i2A-T~ 
l.l5·T · 
I-
Ia-

....... X ...... 

M..wtat.-...tedlor 

~x*"'= 

lr-
~Tocat 
o.-T .... Rillt 
lAt-.....,.> aC6 eo aC8 lTXI006l 

lAt-.....,.> aC8 eo nCIO lTX1006l 
lAm.....;.,.> nC8 eo aCIOlTXI006l 
lnoA.c;RO 
~ > nCI010 aCI1lTXI006l 

l.uiaUics > nCIZ eo aCI6lTXI006l 
i.u;.ua > aCI6 eo aClllTXI006l 

Anlmaics > aCtO 10 nCil (TXI006) 

~>aCIZtonCI6(TXI006) 
~> aCI610aC11 lTX1006) 
inoA.DRO 
AliDiulics > aC1tcoaC35 lTXI006l 

~ > aCltco aC35JIXt006_1_ 

riofiORO 
fnoHT .... Rillt 
k:tJMULATIVE RISK 

"'*"· 
NA: Nol avoitable 

--: Risk ewlllllioo wa - perlOnned. 
HI: Hazan! indea 
TPH: Toral .,.....teum b)'IIJociJtlon 

ORO: Diesel nonae Olpllic: 
ORO: Gosoliue nnae 01p11ic 

ORO: Oil-01p11ic 
"!11<1: Micropms per kitopam 
"'IL Micros...,. per lite< 

Aftni'S.U 
c-.. 

(...n.&) 

1140 

316 

82.0 

548 
1.010 

:Z.650 
378 

478 
1.490 

416 

5,700 

3.550 

-· 
J.liO 

--
--

15.751 

--
--

1,47UIO 

-r.laliollel v..,..._._... 
Sell . 

IELCR HQ 

NA 172E-06 

NA 6.74E-06 

NA 5.35E-07 

1.93E-e9 1.10644 

NA 148E-47 

NA Z.SIE-06 

6.57E-IZ 6.11&011 

NA 3.69£.07 

NA I.SIE-08 

NA 6.09&011 

NA 6.84E-06. 

NA 9.79E-07 
U4&e 1.31&14 

NA 1.~ 

--

--
NA 5.11£.16 

--
NA 117£.16 
NA 9.11&14 

NA 1.41&14 

-r.laliollel 
A-G11 Vapon_G......_III S..el S..eiHQ 
C...( .... ) IELCR (HQ 

IELCR HQ 

5.5 NA 3.S5E-05 NA 3.8l£.05 

NA 6.74£.06 

NA 5.35&07 

484 5.82£.48 5.8ZE-Ol 6.CJ2E.08 5.93&03 

NA 148&07 

NA Z.SIE-06 

6.57E-IZ 6.11E-08 

NA 3.69&07 

NA I.SIE-08 

NA 6.09E-08 

NA 6.84E-06 

NA 9.79E.o7 

5.IZE-II 5.16&13 UZIWI 5-"Eotl 
1,680 NA 9.22E-04 NA 9.22&04 

1,680 NA 171&02 NA Z.71E-02 
1,680 NA 8.17&04 NA 8.17&04 

5,141 NA 2.IIU2 NA 18IIE-tl 
m NA 5.38E-03 NA 5.31&03 

889 NA 9.31E-02 NA 9.31E-02 

m NA z.zoE-01 NA 1.20E-01 

m NA 3.17E-05 NA 3.17E-05 

m NA l.llE-05 NA 1.21E-05 

m NA 3.11E-06 NA 3.1ZE-46 

~ NA l.ISI£.el NA 3.111£.11 

1.431 NA 1406+00 NA 1.405+00 

608 NA 9.59E-07 NA 9.59&07 

3,141 NA 2M&ttl NA . ZME+tO 

NA J.75E<t0 NA 2.75E+tl 

5.IZE-II 2.'76Eotl UlE-11 17o.et 

• 

The RAM Gnlup 



• 
COCs 

1.2.4-Trimedlyfbenzeae 
1,3,5-Trimedlyfbeazene 
~ 
IBeaune 
!Eahytbeazeoe 
"'-""Xylene 
~Cihyl ~en-butyl edler 

N8Phlhaleoe 
P.Xyleoe 
P-lsopropyi!Oiuene 
lrotueoe 
Pcylenes, Total 
Pnaaics Total Risk 
Aliphalics > nC610 oC8 (TXI006) 
Aliphatics > aC8 10 nCIO <TXI006) 
Aromatics> aC810 nCIO (TXI006) 
TPB-GRO 
Aliphalics > aCIO 10 nCI2 (TXI006) 
Aliphalics > aCI210 nCI6 (TXI006) 
Aliphatics > nCI610 aC21 (TXI006) 
Aromalic:s > nCIO 10 nCI2 (TXI006} 
Aromalics > nCI2 10 nCI6 (TXI006) 
~ > nCI610 aC21 (TXI006) 

irPB·DRO 
1\Jiphatics > aCliiO aC35 (TXI006) 
Aromatics> nC2l10 aC35 (TXI006) 
TPB-ORO 

TPH Total Risk 
~IUIII-"TIVE RISK 

Notes: 

NA: Not available 
-: Risk evalualion was not performed. 
HI: Hazard index 
TPH: Total peb"oleum hydrocalbon 
ORO: Diesel nm&e organic 
GRO: Gasoline nmae organic 
ORO: Oil range organic 
ugllcg: Micrograms per kilogram 
ugll..: Micrograms per lirer 

September 2004 

AwraceSoU 
Coac. 

(aWb) 

840 
326 
820 
S48 

1,010 

2.6SO 
378 
478 

1,490 
416 

5,700 
3..SSO 

-
-
-

3,280 

-
-
-
-
-
-

857541 

-
1,4701100 

• Tabk 4G-IO(b) 
Calculatloa of ladi.Wual Efta& Ufetlme Caaur Risk (IELCR) aad Hazard Qaotlmt (HQ) for a Future Coastrucdoa Wolbr 

Sab-area JG: RdaiDed Area, BoeJac Tract 1, St. Loull, Mt.luri 

Aeddetatal IacatJ- of 
Oatdoor laloalatloa of Dermal Coatac:t wltla Oatdoor lllhalatloa of 

Dermal Coacact wiCII SoU Vapors aad Particulates AwraceGW SoU 
from Soil Coac. (ar/L) 

GIGUIICI- Vapors r.... GIGUIICI-

IELCR HQ IELCR HQ IELCR HQ IELCR BQ IELCR BQ 

NA 5.86SG6 NA 6..SISG6 NA I~ 5..5 NA NA NA 5.23&07 

NA 2.28SG6 NA 2.S3SG6 NA 1.22£.04 
NA 2.86SG6 NA 3.02SG6 NA 7.10SG6 - - - - -

7.91E-II 6.37&05 8.79E-II 7.07&05 4.49E-IO 6.386-04 484 9.32&08 7.50&02 3.81E-II S.41&0S 
NA 3.S2SG6 NA 3.60SG6 NA 3.1SSG6 
NA 1..54SG6 NA 5.13&07 NA 2.SO&OS 

6.21E-12 1..53&07 6.90E-12 1.70&07 2.39E-12 5.56&07 -
NA 8.33SG6 NA 9.2SSG6 NA 4.86E-OS 
NA 8.66&07 NA 2.89&07 NA 1.46SG6 
NA 4.84SG6 NA 1.61SG6 NA J.84SG6 - - - -
NA 9.94&07 NA 1.10&05 NA 6.26E-OS 
NA 6.19&07 NA 6.33&07 NA I AlE-OS 

8.53&-11 9.55E-t5 UBE-11 I.IOE-04 .C.SIE-11 1.15E-13 UlE-011 7.50&-tl 3.81E-11 5.46&415 

- - - - - - 1,680 NA NA NA 8.75SG6 

- - - - 1,680 NA NA NA 2.576-04 

- - - - - - 1,680 NA NA NA I.OIE-GS 
NA NA NA 1.49&-eS NA 1.93&415 5,140 NA NA NA 1.76E-14 

- - - - - - 222 NA NA NA S.lOE-OS 

- - - - - - 889 NA NA NA 8.836-04 

- - - - - - 222 NA NA NA 2.08E-03 

- - - - 222 NA NA NA 6.18&07 

- - - - - 222 NA NA NA 4.32E.()7 

- - - - - - 222 NA NA NA 3.44E.()7 

NA 1.19E-14 NA 5.7~ NA 1.6SE-M 2,000 NA NA. NA 3.0%E-03 

- - 2,431 NA NA NA 2.28&02 

- - - - - - 608 NA NA NA 7.99&07 

NA 3.75E-13 NA 9-"'E-03 NA 3.04E-04 1i4i NA NA NA UIE-Ol 

NA 3.9JE-13 NA l.IZE-tl NA 4.87E-04 NA NA NA 2.61E-Ol 

II.SJE-11 4.03E-13 USE-II 1.13&-tl 4.51E-10 1..54E-03 9..JlE.OII 7.50&el 3.81E-Il 2.61E-Ol 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 1.376-04 
NA 1.266-04 

NA 1.30~ 

9.38~ 7..58£.42 
NA J.03E-OS 
NA 2.71E-OS 

J.55E-II 8.79&07 
NA 6.61E-OS 
NA 2.61SG6 
NA 8.30&06 
NA 7.47E-OS 
NA 1.54E-OS 

9.38&418 7.~ 

NA 8.75SG6 
NA 2.S7E-04 
NA I.OIE-OS 
NA 3.11£.04 
NA 5.10E-OS 
NA 8.836-04 
NA 2.08&03 
NA 6.18&07 
NA 4.32E-07 
NA 3.44&07 
NA 3.94E-03 
NA 2.28&02 
NA 7.99&07 
NA 3.64E-tl 
NA 4.0'7E-0l 

9.38E-08 1.17E-01 

The RAM Group 
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Table 48-lO(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 38: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

TPH-GRO 

TPH-DRO 

TPH-ORO 

TP8 Total Risk 

!Arsenic 

Manganese 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average Soil 
Cone. 

(uglkg) 

---
---
---

--
--

Indoor lohalation of 
Vapors from Subsurface 

Soil 

IELCR 8Q 

-- -
-- ---
--- -
NA NA 

--- ---
--- --
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Cone. (ug/1..) 
Vapors from Groundwater 

IELCR (Ill) 

IELCR HQ 

275 NA 6.42E-04 NA 6.42E-04 

2,520 NA 5.74E-Ol NA 5.74E-Ol 

213 NA 1.29E-01 NA 1.29E-01 

NA 7.04E-Ol NA 7.04E-Ol 

80 NA NA NA NA 

8,860 NA NA NA NA 

NA NA NA NA 

NA 7.04E-Ol NA 7~04E-Ol 

• 

September 2004 The RAM Group 



• 
COCs 

~ 
~echyl echyllr.etone (MEK) 

~echylene chloride 
lxyleaes, lOilll 
prpllla Total Rlslo: 

rmt-GRO I 
ITPH-DRO I 
ITPH-ORO I 
rt'PH Total Rlslo: 

~ I 
I 

Metals Total Rlslo: 
MIMIII.A11VE RISK 

Notes. 
NA: Noc awlable 
-: Risk eVIIIualioa was- perfonned. 
HI: Hazud index 
TPH: Total petroleum h)'drocarboa 
ORO: Dieselnnse orpnic: 
GRO: Gasoline nnae orpnic: 
ORO: Oil nnse orpnic: 
uglkg: Micrograms per kilotpm 
ugll..: Micrograms per liter 

Seplember 2004 

A fti1ICe Soil 
Colle. 

(uc/kl) 

21 

8.8 

4.S 
6.0 

375 

36,120 

3159 

-

• Table 4H-10(b) 

Calc1datlo. elladlvid.al Escess Ufetime CalKer Rlslo: (II!LCR) ud Hazard Quodeld (HQ) for a F-ft c-ructloa Worlrer 
S•b-area 38: RdaiJied Area, Bodag Trxt 1, St.. IAals, Milaaari 

AcddealaiiJI&esdoll f1l 
Otddoorlllllaladoael Denul ColltKt wltla Outdoor lllllaladoa f1l 

Dermal Caacact with Soil 
Soil 

Vapors aDd Particldales Aftl'aii!GW Groaadwater Vapors from Groomd-
from SoU Collc.(uWf.) 

IELC1l HQ IELC1l HQ IELCR HQ IELCR HQ IELC1l HQ 

NA 732E48 NA 7.73S08 NA 1.821W7 - - - - -
NA 5.11E-09 NA 5.68E-09 NA 1.98S08 - - - - -

1.685-13 2.62&08 1.875-13 2.91S08 2.8()f.,.l3 1396-08 - - - - -
NA l.o4E-09 NA 1.06E-09 NA 2.37S08 - - -

IME-13 1JI6E.t7 1.1'7B-13 1.13E-07 2.808-13 1.3tE-07 NA NA NA NA 
NA NA NA 1.705-06 NA 2.215-06 275 NA NA NA 4.985-06 
NA 7.975-05 NA 2.42&04 NA 6.935-05 2,520 NA NA NA 4.415-03 

NA 8.055-06 NA 2.075-05 NA 6.52&07 213 NA NA NA 9.895-04 
NA 1.77E-415 NA J.65E.t4 NA 7.22£.05 NA NA NA 5.41E-f3 

- - - - - - 80 NA NA NA NA 
8,860 NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 
UIE-13 1.78£.15 1.1'7B-13 2.65E-04 2.808-13 7.24E-05 ____lilA_ _ __ NA_ NA 5.41~ 

• 
Smael SmafiiHQ 
IELCR (HI) 

NA 332&07 

NA 3.06&08 

6355-13 6.916-08 

NA 2.58S08 
6.358-13 4.5IE-I'7 

NA 8.905-06 

NA 4.815-03 

NA 1.025-03 

NA 5.83M3 
NA NA 
NA NA 
NA NA 

~_IL -~E-13 
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A TI ACHMENT 4-A 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than V:z mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the adjacent Area 9 to the east is located above a portion of Coldwater Creek that 
flows through an enclosed culvert. However, Area 3 is up cross gradient about 550 feet 
southwest from the portion of Coldwater Creek that enters an open culvert and continues 
to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4 . Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a V:z mile 
radius of the site? Note, the ~ mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a~ mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Vz 
mile radius of the site? 

No . 
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A 'ITACHMENT 4-B 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east below a portion of the adjacent Area 9 in an 
enclosed culvert, and flows north into an open culvert about 550 feet northeast of Area 3. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 700 feet from the creek; 
therefore, impact to the creek from Area 3 is unlikely . 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved, and the impact is not in the surficial soil . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 
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7a . Are there Karsitic features on or within a Vz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 3 4-B-3 The RAM Group 
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5.1 INTRODUCTION 

SECTION5.0 
AREA 4: POWER PLANT 

The Power Plant, also referred to as Area 4, is located in the southeastern portion of the Facility, 
adjacent and south of Norfolk and Western Railroad Company railroad tracks and Banshee Road. 
Area 4 is bounded by Area 3 on the west and south, and by Area 9 on the east (see Figure 5-1). 
This section describes the constituents in this Area, the exposure model, the evaluation of the 
current and future risk to human health and the environment, and conclusions based on the results 
of the risk evaluation. 

5.2 DESCRIPTION OF AREA 

The Power Plant is an area approximately 400 feet long by 300 feet wide. Within this Area, there 
are two main buildings and a parking lot. 

5.2.1 Potential Sources within Area 

The following three SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• 
• 
• 

SWMU 10: 
SWMU 11: 
SWMU28: 

Current 375-gallon Waste Oil AST; 
Former 1,000-gallon Waste Oil UST; and 
Leaking Transformer. 

Three USTs (see Table 5-1) has been identified in this Area, ranging in size from 1,000 gallons to 
20,000 gallons. The contents of the USTs have been fuel oil and waste oil. The 20,000-gallon 
fuel oil UST (B39) is the only UST currently active in this Area. 

Hence, within this Area, we anticipate constituents of concern to be petroleum hydrocarbons, 
metals, and PCBs. 

5.2.2 Soil Stratigraphy within Area 

There are five soil borings within this Area, see Table 5-2 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay, silty clay, and clayey 
silt from approximately 2 feet bgs to 24 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 24 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is at approximately 80 feet bgs (which consists of limestone). No karst 
features have been identified in this Area. To evaluate the risk to indoor inhalation, a source 
average depth of3 feet (91 em) was used (See Table 1-9). 

5.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone is to the east (see Figure 5-2) towards Coldwater Creek, which is located about 175 
feet east of this Area below the surface in an enclosed culvert. Based on the soil boring logs, 
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shallow groundwater appears to be present at about 9 feet bgs. To evaluate the risk to indoor 
inhalation, an average depth to groundwater of9 feet (365 em) was used (See Table 1-13). 

5.3 LANDUSE 

5.3.1 Current Land Use 

The Area is owned by Boeing and is being used as a power plant. Building 5 has a basement with 
18-foot ceilings. Boeing intends to retain ownership of this Area. 

5.3.2 Future Land Use 

This Area is anticipated to remain in use as a power plant. When and if the power plant is 
decommissioned, the future land use could change and risk could be re-evaluated at that point in 
time. 

5.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Five soil borings have been sampled within this Area since 1998 resulting in seven 
individual soil samples. 

• Two soil borings were completed as piezometers in this Area and have been sampled 
for groundwater up to two times for selected constituents during July 2003. 

• Due to the lack of data in Area 4, it was decided to incorporate data from six additional 
sample locations from Area 3H that are located along the eastern boundary of Area 3H 
adjacent to Area 4. The additional samples were obtained in November 2002 and July 
2003 from the following locations: 

o Soil- B4El-14, B4E2D-10, and B4E3-18 
o Groundwater- B4E1W, B4E3W and duplicate, and B5MW-22W 

5.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

5.5.1 Soil 

Since 1998 to date, seven soil samples have been collected within Area 4 during two 
investigations. Also, three samples collected in November 2002 and July 2003 from Area 3H 
along the boundary with Area 4 were used. These were B4El-14, B4E2D-10, B4E3-18. These 
samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, P AHs, PCBs, TPH, and metals. Typical laboratory methods that were used include SW 
846 Methods 6010, 7060, 7421, 7471, 7740, 8081, 8240, 8260, 8270, 8310, OA1, and OA2. 
Appendix E-1 includes a comprehensive table of the laboratory data for constituents detected at 
least once in soil samples from Area 4. The Area 3H samples are included in Appendix D-1. 
Table 5-3 presents a listing of the soil samples used in the risk calculations. Evaluation of the 
data on Tables 5-4(a), 5-4(b), 5-4(c), and 5-4(d) indicated that the following 29 constituents were 
detected in at least one soil sample: 
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METALS ORGANICS 
Arsenic Lead Acetone Benzo(g,h,i)perylene 
Barium Mercury Methylene chloride Benzo(kjfluoranthene 

Beryllium Nickel Methyl ethyl ketone G__hrysene 
Cadmium Selenium Toluene Dibenzo(a,h)anthracene 
Chromium Zinc Xylenes, total Fluoranthene 

Copper Anthracene Indeno( 1,2,3-cd)pyrene 
Benzo(a)anthracene Phenanthrene 

Benzo(a)pyrene Pyrene 
Benzo(b )fluoranthene TPH 

The soil data was further evaluated fpr potential exposures to the non-residential worker and 
construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected at or above a depth of 9 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 
mercury, nickel, and zinc. Based on this elimination, the following 18 constituents were 
considered further: 

METALS ORGANICS 
Arsenic Acetone Benze>{g,~~lene 

Selenium Methylene chloride Benzo(k)fluoranthene 
Methyl ethyl ketone Chrysene 

Toluene Dibenzo(a,h)anthracene 
Anthracene Fluoranthene 

Benzo(a)anthracene lndenoi 1,2 3-cdli>Y!ene 
Benzo(a)pyrene Phenanthrene 

Benzo(b )fluoranthene Pyrene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker .. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels . 
Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 
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mercury, nickel, and zinc. Based on this elimination, the following 20 constituents were 
considered further: 

METALS 
Arsenic 

Selenium 

ORGANICS 

M 
M 

X lenes, total 
Anthracene 

Be nzo(a)anthracene 
enzo(a) ene B 

Benz o(b )fluoranthene 

ene 

TPH 

Based on this evaluation, the constituents 1 isted above were considered for quantitative risk 
on worker. evaluation for soil exposures to the constructi 

5.5.2 Groundwater 

During the various investigations conduct ed within this Area, groundwater samples were 
tuents that included VOCs, SVOCs including P AHs, 
analysis SW 846 Methods 6010, 7470, 8081, 8260, 

des a comprehensive list of the analYtical data for 
water samples for Area 4. Five additional samples 
ber 2002 and July 2003 from Area 3H along the 
D-2 provides comprehensive data for the Area 3H 

analyzed for a comprehensive list of consti 
PCBs, TPH, and metals using laboratory 
8270, OAl, and OA2. Appendix E-2 inclu 
constituents detected at least once in ground 
including one duplicate collected in Novem 
boundary with Area 4 were used. Appendix 

W. Table 5-5 presents a listing of the groundwater samples B4ElW, B4E3W, and B5MW-22 
samples used in the risk calculations. 

Evaluation of the data on Tables 5-6(a), 5-6 (b), 5-6(c), and 5-6(d) indicated that the following 29 
ndwater sample: constituents were detected in at least one grou 

METALS 
Arsenic 
Barium 

Chromium 
Copper 
Lead 

Manganese 
Mercury 
Nickel 
Zinc 

ORGANICS/TPH 
1,2-Dichlorobenzene Carbazole 

Acetone C 
c arbon Disulfide 

M eth lene Chloride 
Na hthalene 

Toluene 
Acena hthene 

Anthracene 
Be nzo a anthracene 

Benz o(b )fluoranthene 

Acetone was not considered further since it was the only VOC detected in the specific sample. 
ch constituent was compared with various screening The maximum detected concentration for ea 
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criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. These included 1 ,2-dichlorobenzene, 
carbon disulfide, methylene chloride, naphthalene, toluene, acenaphthene, anthracene, chrysene, 
dibenzofuran, diethylphthalate, di-n-butylphthalate, fluoranthene, fluorene, phenanthrene, pyrene, 
barium, chromium, copper, mercury, nickel, and zinc. As discussed in Section 1.9.11, lead was 
also eliminated. The remaining six constituents are presented in the table below: 

METALS ORGANICSffPH 
Arsenic Benzo(a)anthracene I Carbazole 

Manganese Benzo(b )fluoranthene I TPH (2 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for groundwater. 

5.6 FREE PRODUCT 

No free product has been observed within this Area. 

5.7 EXPOSURE MODEL 

5.7.1 Current Conditions 

This Area is comprised of the power plant buildings and parking lots. Hence, the receptors under 
current conditions would be the non-residential worker and a visitor/maintenance worker to the 
Area. As the exposure duration for the visitor/maintenance worker is small relative to the on-site 
non-residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker. 

Exhibit 5-1 presents the EM for the current non-residential worker. 

EXHIBIT 5-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

joermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact witl: 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion o 
surficial soil is unlikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in thh 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c Vapors from groundwater may migrate into the 
Groundwater buildings; hence, this pathway is complete. 

Notes: NC: Not Complete C: Complete 
!Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 
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Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 5-2 presents the EM for the construction worker. 

EXIUBIT 5-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, ingestion is possible • 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathway is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c Vapors from groundwater may migrate 
Groundwater upwards through the unsaturated zone and 

into the ambient air. Hence, this pathway is 
complete. 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

5.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
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likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 5-7(a), 5-7(b), and 5-8 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None of the constituents exceeded a ratio of 10. 

5.9 CALCULATION OF RISK 

Tables 5-9(a) and 5-9(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

5.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 5-9(a), the cumulative IELCR is 2.17 x 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9(a) the cumulative HI for all COCs and all routes of exposure is 0.47, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1, the 
HQ for each COC and each route of exposure, and hence each target organ would be less than 1.0 
- the regulatory acceptable level. · 

5.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 5-9(b), the cumulative IELCR is 2.6 x 10-6 that is below the regulatory 
acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10-5, clearly the risk for 
each COC and routes of exposure is less than 1 x 10"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9(b), the cumulative HI is 0.014, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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5.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 4 is located 
approximately 175 feet west of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 200 feet southwest of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 4 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of impacts in Area 4, it is not likely 
that migration of impacts from Area 4 to Coldwater Creek will occur. The Tier 1 e.cological 
screening checklists have been completed for this Area, and are presented as Attachment 5-A and 
Attachment 5-B. These checklists identified no potential ecological receptors or issues. 

5.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non
residential worker and the construction worker are below the acceptable target risks . 
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838 
B39 
B44 

September 2004 

• 
Table 5-1 

Summary of Underground Storage Tanks (USfs) Present Historically within Area 4: Power Plant 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents 
(Gallons) 

Construction Material Year Installed Status 

Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Closed 
Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Active 
Bldg. 6 (Boeing) 1,000 Waste Oil Single Wall Steel 1970 Removed 1988 

• 
Conunents 

In Place 

Excavated 
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December 2003 

Table 5-2 
Soil Boring Information for Area 4: Power Plant 

Boeing Tract 1, St. Louis, Missouri 

Dorine Date Drilled 
B5El 7/24/2003 
B5E2 7/24/2003 
SlOBl 2/3/1998 
SIOB2 2/3/1998 
SIOB4 213/1998 
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TableS-3 

SoU Samples Used in Average Concentration Calculatioftllln Area 4: Power Plant 

4 
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Table 5-4(a) 
Soil Constituents Average Concentrations for VOCs in 

Area 4: Power Plant 

Average Concentration
Only Samples With 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 

St . 

22.33 6.3 3.27 4.96 4.23 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA • Not Analyzed 

Jj~Nsl::;a:a~:•[m:m;•w::::~::~:I::::::I::~::~:t::::::::::::: 

MACTEC 
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Table 5-4(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 4: Power Plant Construction Worker 
Tract St --iSS 

Notes: 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

u!¥Jc.g - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

DRO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

MACTEC 
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Average Concentration
Only Samples With 
Metals Detections 

Notes: 

ug/kg - micrograms per kilogram 

• 

7,508 I 156,500 I 511 I 332.2I15,350I13,000I13,1191 48 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

1 of 2 

• 

9,650 

MACTEC 
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September 2004 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

uglkg- micrograms per kilogram 

7,508 156,500 511 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

NA- Not Analyzed 

• • 
Table 5-4(c) 

332 I 15,350 113,000 112,558 48 9,650 I 1,262 I 33,3oo 

2 of2 MACTEC 
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Table 5-4( d) 

Soil Constituents Average Concentrations for PAHs in Area 4: Power Plant 
Non-Residential Worker and Construction Worker D--·-- ... ___ .. ~ St. 

Average Concentration
Only Samples With 

P AH Detections 

Notes: 

u!¥kg - micrograms per kilogram 

2.98 5.09 7.51 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

P AH - Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

September 2004 

28.30 13.46 2.77 7.12 34.87 10.72 

• 

5.87 24.34 20.54 

MACTEC 
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Table 5-5 
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Table 5-6(a) 
Groundwater Constituents Average Concentrations 

for VOCs in Area 4: Power Plant 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ugll- micrograms per liter 

VOCs - Volatile Organic Compounds 

NA- Not Analyzed 

St. 

3.8 

~~t::&li.f.:U..MI\il:illl:!i:JM:mui~tit::::::::~:::~: 

4.0 8.0 4.6 2.5 
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Table 5-6(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Area 4: Power Plant 

Notes: 

ugll- micrograms per liter 

TPH ·Total petroleum hydrocarbon 

DRO • Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 

September 2004 

Tract 1 St. 

MACTEC 
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Average Concentration
Only Samples With 
Metals Detections 

Notes: 

ugll· micrograms per liter 

NA ·Not Analyzed 

Bold indicates a detection 

September 2004 

Table 5-6(c) 
Groundwater Constituents Average Concentrations for 

Metals in Area 4: Power Plant 

:::::::::;:;:;:~~=# 
Tract St. 

47.50 990 8.25 9.50 33.50 4,863.5 0.30 14 234 

MACTEC 
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Table 5-6( d) 

Groundwater Constituents Average Concentrations for PAHs in Area 4: Power Plant 
Boeing Tract ~ co.. T ---=- ••=---· 

:::::;:;:;:::::=::;:;::::::::::;:;;;::::::::::~~ 

Average Concentration -
Only Samples With I 5.59 I 5.27 I 5.51 I 5.37 I 6.37 I 5.84 I 4.34 I 3.62 I 5.14 I 9.61 I 4.87 I 9.61 I 7.61 

P AH Detections 

Notes: 

ugll- miaograms per liter 

P AH - Polynuclear aromatic hydrocarbon 

NA- Not Analyzed 

Bold indicates a detection 

• 
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Notes: 

uglkg - micrognms per kilogram 

DRO - Diesel range organic 

GRO - Gesoline range organic 

• Table S-7(a) 
Soil Constituents of Concern Summary for Non-Residential Worker for Area 4: Power Plant 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

N/ A - Not applicable 

Max Detected - MaximtDD value of detected concentrations 

• 

MACTEC 
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• Table 5-7 (b) 
Soil Constituents of Concern Summary for Construction for Area 4: Power Plant 

Boelne Tract 1, St. Louis, Missouri 

Acetone 8 6 6.27 140 22 NA N/A 

Methvl ethvl ketone (MEK) 
Methylene chloride 
Toluene 
Xvlenes, Total 

ifP' 
Anthracene 
Benzo(a 
Benzo(a)pyrene 

fluoranthene 
Benz ene 
Benzo(k)fluoranthene 
Chrvsene 
Oibenzo(a,h 
Fluoranthene 
lndeno( I ,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
NlriiM~ .. , ....... , ... ,·.·.·. I~) 
None 
t~l'~le!PBW~~m. 
TPHORO 
TPHGRO 
TPHORO 

•... ..,. ......... ,. ············· 
············ Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium 
::opper 
Lead 
Mercury 
Nickel 
Selenium 
i':inc 

Notes: 

UWJcg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

3 2 1.40 8.8 6.3 NA 

3 3 1.38 4.5 3.3 NA 
4 I 0.63 3.1 5.0 NA 
4 I 0.59 2.5 4.2 NA 

:,,:.:,:.' .. ,,, ,,,,.,, .• •·>•••··• u••··• < ,,,.,,,, .. ,,,,,,,,.· :'\{ : .. ,., ..•.. , .. ,,., .. ):•<.::< << .<, . . }. .,,,,.::,,:·.:::>)<., .• ,, •. ,<·•:':'·'· 
7 I 2.17 6.5 3.0 NA 
7 I 3.34 17 5.1 NA 
7 4 2.05 15 7.5 NA 
7 5 4.06 115 28 NA 
7 4 2.22 30 13 NA 
7 I 1.97 5.5 2.8 NA 
7 5 1.95 14 7.1 NA 
7 4 2.41 84 35 NA 
7 4 1.52 16 11 NA 
7 2 2.69 16 5.9 NA 
7 5 2.33 57 24 NA 
7 5 2.11 43 21 NA 

., •......... , .. , .....• : T·: ~< 

········~ ··'•<•• > > ((:•····· 
2 0 N/A NO N/A N/A 
<< ···•·••.:-zD••·········••••••••·•••w ,····~ ... , .... 
5 
4 
3 

6 
6 
I 
6 
6 
1 
8 
6 
1 
6 
I 

3 
0 
0 

.......... 

4 
6 
I 
I 
6 
1 
8 
2 
I 
5 
I 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

1.52 
N/A 
N/A 

... ,, ........ 
1.60 
1.85 
1.00 
1.27 
1.30 
1.00 
1.51 
0.63 
1.00 
1.27 
1.00 

55,000 36,120 NA 
NO 375 NA 
NO 3,159 NA 

········( •..•.....•....... 
···•>•·········· 

><: 

12,000 7,508 9,200 
290,000 156,500 725,000 

511 511 800 
423 332 <1,000 

20,000 15,350 58,000 
13,000 13,000 13,000 
19,000 12,558 21,800 

30 48 39 
9,650 9,650 14,000 
1,600 1,262 260 

33,300 33 300 49,000 

Nl A - Not applicable 

Max Detected - MaximiDD value of detected concenbations 

N/A 
N/A 
N/A 
N/A 

'""':.{:>·'' 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

~ .( ){ 

N/A 

N/A 
N/A 
N/A 

, .... , .....•.•...... 
y 

N 
N 
N 
N 
N 
N 
N 
N 
y 

N 

• 
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\i'Qlit~tb'illii~.<::Q~w~<Y<)Qi)·········· 
1 ,2-Dichlorobenzene 
Carbon Disulfide 

:chloride 

rrotuene 

• • Table S-8 

4 I 1 I 0.53 I 2.1 I 4.0 I 201 IH 
4 I 0.66 5.3 8.0 49.1 N 
4 J I 1.00 4.6 I 4.6 I 100 N 
8 1 0.88 2.2 2.5 1,000 N 

~~·····•· }·· •·•······ ••. id.E .. L.Y.•.·········· <•••••·)}.............. ?················••< .. ·.<·.······ .··· •·····. <··>••······•••••••••···•·••••················•.·•• · ···.·• .. ·/·•••·•· •··••• U >•.·······························••·••• •·•••••••••••••.••••••················ .. •.·····••••.••• 

September 2004 

~ 
Benzo(' · 

~ 
n; 

fPyrene 

one 
.. ~H'1.~tt~umHl@~~~tb®$CI:' 
TPHDRO 

3 2 1.40 7.8 5.6 2,000 N 
3 1 0.95 5.0 5.3 10,000 N 
3 1 1.03 5.7 5.5 0.921 y 
3 1 0.99 5.3 5.4 0.921 y 
3 1 1.30 8.3 6.4 . 7.08 y 
3 1 1.15 6.7 5.8 92.1 N 
3 I 0.5I 2.2 4.3 5.99 N 
3 2 0.80 2.9 3.6 30,000 N 
3 1 0.89 4.6 5.I I,560 N 
3 I 1.87 18 9.6 626 N 
3 1 0.78 3.8 4.9 N 
3 9~ 

!TPHGRO I 5 I 0 I N/A I ND I 388 I NA II N/A_ 

!Barium--=-- -------_____ 1 2 I 2 r-----C93 I 1,910 In --990-- I ~.ooo "-- _N 
lch~;:;;;;;;;;;., I 2 I 1 I 1.10 I 14 I 8.3 I 1oo lr--- N-
ltopper I 2 I 1 I 1.79 I 11 I 9.5 I 1,3oo II N 

fLead I 4 I 1 I 2.03 I 68 I 34 I 15 IH 
2 2 1.82 8,860 4,864 50 y 

lVJ'Itil\iUI 

fNickel 
!Zinc 

Notes: 

ugiL - micrograms per liter 

DRO - Diesel range organic 

GRO - Gasoline range organic 

2 I 1 I 1.67 I 0.5 I 0.3 I 2 II N 
2 I _J I 1.64 I 23 I 14 I 100 II N 
2 I 2 I 1.62 I 378 I 234 I 2.000 II N 

ORO- Oil range organic 

NA: Not available 

ND - Not detected 

N/A- Not applicable 

Max Detected - Maximum value of detected concentmtions 

MACTEC 
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Table 5-9(a) 

Calculation of Individual Excess Ufetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Area 4: Power Plant, Boeing Tract l, St. Louis, Missouri 

Average Soli 

COCs Cone. 

(uglkg) 

~cetone 23 

Mclhyl clhyl ketone (MEl() 5.1 

chloride 2.7 

Toluene 2.8 

3.0 

Bcnzo(a)anlhraccne 5.1 

BcnzoealDvrcne 7.5 

thcnc 28 

Bcnzo(J!.b,illlcrvlcne 13 

iscnzo(k)ftuoranthcne 2.8 

lcbmcnc 7.1 

lomcnzoca,h)anlhraccne 35 

11 

IIndcno(1,2,3-cd)owcnc 5.9 

!Phcnanthrcnc 24 

~ 21 

broazole -
brunics Total Risk 

rrm-GRO -
TPH-DRO -
TPH-ORO -
m-u Total Risk 

Ancnic 7 508 

Selenium 1262 

~etals Total Risk 
nTUTiTA TIVE RISK 

Notes: 

NA: Not available 
-: Risk cvalualion was not performed. 
m: Hazard index 
TPH: Total petroleum hydrocarbon. 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
uw'L: Micrograms per liter 

Indoor Inhalation of 
Vapors from Subsurface 

Soli 

IELCR HQ 

NA 1.40E~8 

NA 5.96£-10 

8.90E-13 1.76E.-09 

NA 3.15E-09 

NA 3.49E-13 

2.93E-16 NA 

1.32E-15 NA 

9.22E-16 NA 

NA 1.44E-13 

2.98E-18 NA 

7.13E-18 NA 

l.llE-15 NA 

NA 1.93E-13 

2.29E-17 NA 

NA 1.43E-ll 

NA 5.04E-13 

- -
8.93E-13 1.96E-08 

- -
- -
-
NA NA 

NA NA 

NA NA 

NA NA 

8.93E-13 1.96E-08 

Indoor Inhalation of 
AverageGW Vapors from Groundwater 

Sum of SumofHQ 

Cone. (ug/L) IELCR (HI) 

IELCR HQ 

- NA l.40E~8 

- - - NA 5.96£-10 

8.90E-13 l.76E.-09 

- - - NA 3.15E-09 

NA 3.49E-13 

5.5 7.98E-ll 7.98E~ 7.98E-ll 7.98E~ 

- - - 1.32E-15 NA 

5.4 1.35E-10 1.3SE-05 1.35E-10 1.35E-OS 

- - - NA 1.44E-13 

- - - 2.98E-18 NA 

- - - 7.13E-18 NA 

- - - l.llE-15 NA 

NA 1.93E-13 

- - 2.29E-17 NA 

- - - NA 1.43E-ll 

- - - NA 5.04E-13 

6.4 1.78E-12 1.78E-07 1.78E-12 l.78E-07 

Z.ltiE-10 Z.ltiE-05 2.17E-l0 2.17E-05 

388 NA 2.41E-03 NA 2.41E-03 

1,683 NA 3.40E-01 NA 3.40E-01 

238 NA 1.28E-01 NA 1.28E-01 

NA 4. 70l!l-Ol NA 4.70E-Ol 

48 NA NA NA NA 

4,864 NA NA NA NA 

- - - NA NA 

NA NA NA NA 

Z.ltiE-10 4.70E-Ol 2.17E-10 4.70E-Ol 

• 
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coc. 

Acetone 
Methyl ethyl ketone (MEK) 

Methylene chloride 
!Toluene 
~ylenes, total 

~thracene 
iBenzo( a )anthracene 
iBenzo( a)pyrene 

uoranthene 
Benzo(g,h.i)pezylene 
Benzo(k)fluoranthene 

Cluysene 

Dibenzo( a,h)anthracene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 

Phenanthrene 
if'yrene 
Carbazole 

O~:~~anlcs Total Risk 
TPH..ORO 

TPH-DRO 

TPH-ORO 

TPH Total Risk 
Arsenic 

Selenium 

~etals Total Risk 
CUMULATIVE RISK 

Notes. 

NA: Not available 

-: Risk evaluation was not performed 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range mganic 
DRO: Diesel range mganic 
ORO: Oil range mganic 
ugllcg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Avenge Soli 
Cone. 

(uglkg) 

22 
6.3 

3.3 

5.0 

4.2 

3.0 

5.1 

1.5 
28 

13 

2.8 
7.1 

35 

II 
5.9 
24 
21 

-

375 

I 36,120 

I 3,159 

I 7,508 

I 
I 1,262 

• 
Table S-9(b) 

Calculation of Individual E:rc:ess Ufetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Futue Construction Worker 
Area 4: Power Plant, Boeing Tract I, St. Louis, Missouri 

Accidental Ingestion of 
Outdoor Inhalation of 

Dermal Contact with Outdoor Inhalation of 
Dermal Contact with Soli Vapon and Partlc:ulates AvengeGW 

SoU Groundwater Vapon from Groundwater 
11-om SoU Cone. (ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 7.79E-08 NA 8.22E-08 NA 1.93E.o7 - - -- - -
NA 3.66E-09 NA 4.07E.()9 NA 1.42E-08 - - - - -

1.22E-13 1.90E.OS 1.36E-13 2.11E-08 2.04E-13 I.OIE-08 - - - - -
NA 8.65E-IO NA 9.6IE-09 NA 5.45E-08 - -- - - -
NA 1.64E-IO NA 1.31E.()9 NA 1.12E-08 - - - - -
NA 3.46E-09 NA 3.85E-09 NA 2.07E-IO - - - - -

8.02E-12 NA 2.06E-II NA 9.06E-14 NA 5.5 1.03E-06 NA 1.83E-12 NA 
1.18E-IO NA 2.58E-IO NA 6.92E-13 ·NA - - - - -
4.46E-11 NA 1.14E-10 NA 3.84E-13 NA 5.4 J.SOE-06 NA 1.78E-12 NA 

NA 5.22E-07 NA 1.74E-07 NA 9.17E-10 - - - - -
4.37E-13 NA 1.12E-12 NA 2.24E-15 NA - - - - -
1.12E-13 NA 2.88E-13 NA 1.66E-15 NA - - - - -
5.49E-IO NA 1.41E-09 NA 1.63E-12 NA - - - - -

NA 3.11E-08 NA 5.19E.OS NA 8.14E-10 - - - - -
9.25E-12 NA 2.37E-11 NA 3.00E-14 NA - - - - -

NA 9.43E.()7 NA 3.14E.()7 NA 1.20E-08 - - - - -
NA 7.96E.()8 NA 2.65E.()7 NA 2.10E-09 - - - - -
- - - - - - 6.4 NA NA 4.30E-14 NA 

7.30E-10 1.68E-06 1.83E-09 9.28E-07 3.04E-Il l.99E-07 l.53E-06 NA 3.66E-Il NA 

NA NA NA 1.70E-06 NA 2.21E-06 388 NA NA NA 2.11E-05 

NA 7.97E-05 NA 2.42E-04 NA 6.93E-05 1,683 NA NA NA 2.95E-03 

NA 8.05E.()6 NA 2.07E-05 NA 6.52E-07 238 NA NA NA l.llE-03 

NA NA NA NA NA NA NA NA NA 4.08E-03 
1.87E-10 2.91E-05 5.92E-08 9.21E.()3 9.85E-11 1.53E-06 48 NA NA NA NA 

4,864 NA NA NA NA 
NA 2.93E-05 NA 9.78E-05 NA 2.70E-05 - - - - -

1.87E-10 5.84E-05 5.92E-08 9.31E-03 9.85E-11 l.86E-05 NA NA NA NA 
9.17E-10 6.01E-05 6.11E-08 9.31E-03 I.OlE-10 l.89E-05 l.S3E-06 NA 3.66E-ll 4.08E-03 

• 
Sum of SumofHQ 

IELCR (JD) 

NA 3.53E-07 
NA 2.19E-08 

4.62E-13 5.02E-08 

NA 6.50E-08 

NA 1.28E-08 

NA 7.52E-09 

1.03E-06 NA 

3.71E-IO NA 
J.SOE-06 NA 

NA 6.96E-07 

1.56E-12 NA 
4.0JE-13 NA 
1.96E.()9 NA 

NA 8.39E-08 

3.30E-II NA 

NA 1.21E-06 

NA 3.41E.()7 

4.30E-14 NA 

l.54E-06 l.91E-06 

NA 2.SOE-05 

NA 3.34E-03 

NA 1.14E-03 

NA 4.SOE-03 
5.95E-08 9.24E-03 

NA NA 

NA 1.54E-04 I 

5.95E-08 9.40E-03 

l.60E-06 1.39E-Ol 

The RAM Group 
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1. 

ATTACHMENT 5-A 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, Area 4 is located approximately 175 feet west of the portion ofColdwater Creek that 
flows through an enclosed culvert, and about 200 feet southwest of the portion of 
Coldwater Creek that enters an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure # 1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 

September 2004/ Area 4 The RAM Group 
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ATTACHMENT 5-B 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east of Area 4 in an enclosed culvert, and flows 
north into an open culvert at the north perimeter of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 200 feet from the creek, 
therefore impact is very unlikely. · 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 3 feet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 

September 2004/ Area 4 5-B-1 The RAM Group 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved, and the impact is not in the surficial soil . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface ofthe 
ground? 

Yes, constituents have been detected in soil samples from 3 to 7 feet bgs. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved 

6d. Do contaminants. found on the site bioaccumulate? 

Yes, some metals. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 
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7a . Are there Karsitic features on or within a Yz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

1. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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6.1 INTRODUCTION 

SECTION6.0 
AREA 5: INDUSTRIAL WATER TREATMENT PLANT 

The Industrial Water Treatment Plant (IWTP), also referred to as Area 5, is located in the 
southeastern corner of the site, adjacent and south of Norfolk and Western Railroad Company 
railroad tracks and Banshee Road. Area 5 is bounded by Area 9 on the west and by the Airport 
runway on the south and ~ast (see Figure 6-1). This section describes the constituents in this 
Area, the exposure model, the evaluation of the current and future risk to human health and the 
environment, and conclusions based on the results of the risk evaluation. 

6.2 DESCRIPTION OF AREA 

The IWTP is an area approximately 240 feet long by 250 feet wide at its longest dimensions. 
Within this Area, there is one building, aeration tanks, sludge settling and equalization tanks, a 
sludge holding tank, filter press, and a parking lot. 

6.2.1 Potential Sources within Area 

The following two SWMUs were identified in this Area during the RFA investigation (SAIC, 
1995): 

• SWMU 3: Wastewater Sludge Collection and Holding Tank (120,000-gallon capacity) 
-listed hazardous waste (F006 & F019 electroplating wastes); and 

• SWMU 21: IWTP Sludge Setting and Equalization Tanks S-1, S-2, S-3, S-4, E-1, E-2, 
and E-3. 

Hence, within this Area, we anticipate constituents of concern to be primarily metals. 

6.2.2 Soil Stratigraphy within Area 

There are seven soil borings within this Area, see Table 6-1 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay from approximately 2 
feet below ground surface (bgs) to 28 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 28 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is found in this Area at approximately 80 feet bgs (which consists of 
limestone). No karst features have been identified in this Area. To evaluate the risk to indoor 
inhalation, a source average depth of 10 feet (304.8 em) was used (see Table 1-9). 

6.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone in this Area may be to the west towards Coldwater Creek. Coldwater Creek is 
located about 300 feet to the west of this Area below the surface in an enclosed culvert; however, 
no groundwater elevation data is available in this Area to confirm the groundwater flow direction. 
Based on the soil boring logs, shallow groundwater appears to be present at about 12 to 13 feet 
bgs. To evaluate the risk to indoor inhalation, an average depth to groundwater of 12 feet 
(365.76 em) was used (see Table 1-13). 
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6.3 LAND USE 

6.3.1 Current Land Use 

The Area is owned by Boeing and is being used as an IWTP. Boeing intends to retain ownership 
of this Area. 

6.3.2 Future Land Use 

This Area is anticipated to remain in use as an IWTP. 

6.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• One soil boring completed as a piezometer exists in this Area and has been sampled 
once for groundwater during February 1998. 

• Seven soil borings have been sampled during two events in May 1994 and February 
1998 within this Area resulting in 15 individual soil samples. 

6.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

6.5.1 Soil 

From 1994 to date, 15 soil samples have been collected within Area 5 during two investigations. 
These samples have been analyzed for a comprehensive list of constituents that included VOCs, 
TPH, metals, and cyanide. Typical laboratory methods that were used include SW 846 Methods 
6010, 7060, 7421, 7471, 7740, 8240, 9010, OAl, and OA2. Appendix F-1 includes a 
comprehensive table of the laboratory data for constituents detected at least once in soil samples 
from Area 5. Table 6-2 presents a listing of soil samples that were used in the risk calculations. 
Evaluation of the data in Tables 6-3(a), 6-3(b), and 6-3(c) indicated that the following 13 
constituents were detected in at least one soil sample: 

METALS/IN ORGANICS ORGANICS 
Arsenic Nickel Acetone 
Barium Selenium TPH (2 types) 

Cadmium Silver 
Chromium Zinc 

Lead Cyanide, total 
Mercury 

Acetone was eliminated from further consideration since it was the only VOC detected in the 
specific sample. Note as discussed in Section 1.9.11, lead was also eliminated. The data was 
further screened for potential exposures to the non-residential worker and construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected at or above a depth of 12 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/IN ORGANICS TPH 
Arsenic TPH (2 typeS) 
Mercury 
Nickel 

Selenium 
Cyanide, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/IN ORGANICS TPH 
Arsenic Selenium TPH (2 tvPes) 
Mercury Cyanide, total 
Nickel 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

6.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a list of constituents that included metals and cyanide using laboratory analysis SW 
846 Methods 6010, 7060, 7421, 7470, 7471, 7740, and 9010. Appendix F-2 includes a 
comprehensive list of the analytical data for constituents detected at least once in groundwater 
samples from Area 5. Table 6-4 presents a listing of groundwater sa.Iilples used in the risk 
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calculations. Evaluation of the data in Table 6-5(a) indicated that five constituents were detected 
in one groundwater sample: 

METALS 
Barium Mercury 

Chromium Selenium 
Lead 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideratipn and included barium, mercury, and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituent is shown in the table below: 

METALS 
Chromium 

Based on this evaluation, the constituent listed above was considered for quantitative risk 
evaluation for groundwater exposure. 

6.6 FREE PRODUCT 

Free product has not been observed within this Area. 

6. 7 EXPOSURE MODEL 

6. 7.1 Current Conditions 

This Area is comprised of the IWTP building, aeration tanks, sludge settling and equalization 
tanks, a sludge holding tank, filter press, and parking lots. Hence, the receptors under cuiTent 
conditions would be the non-residential worker and a visitor/maintenance worker to the Area. As 
the exposure duration for the visitor/maintenance worker is small relative to the on-site non
residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker . 
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Exhibit 6-1 presents the EM for the current non-residential worker . 

EXIDBIT 6-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

~~ Contact with Surficial Soil NC The Area is mostly paved and covered witb 
buildings and tanks; therefore, contact with surficial 
soil is wllikely. 

Ingestion of Surficial Soil NC The Area is mostly paved and covered witb 
buildings and tanks; therefore, ingestion of surficial 
soil is wllikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in this 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c This pathway is complete; however, there is no 
Groundwater data available regarding volatile constituents. 

Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated . 

6.7.2 Future Conditions 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 6-2 presents the EM for the construction worker . 
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EXIUBIT 6-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered. the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathway is complete. 

Dermal Contact with Groundwater c A construction worker may come in contac• 
with groundwater located at a depth of abou• 
12 to 13 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c This pathway is complete; however, there is no 
Groundwater data available regarding volatile constituents. 

!Notes: NC: Not Complete C: Complete 

~xposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

6.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 6-6(a), 6-6(b), and 6-7 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None of the constituents exceeded a ratio of 10. 

6.9 CALCULATION OF RISK 

Tables 6-8(a) and 6-8(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
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• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

6.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 6-8(a), the cumulative IELCR for non-residential worker in Area 5 is not 
available. 

Non-carcinogenic Risk: 

As shown in Table 6-8(a), the cumulative HI for all COCs and all routes of exposure is 0.00053, 
which is well below the regulatory acceptable level of 1. 0. Since the cumulative HI is less than 1, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

6.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 6-S(b), the cumulative IELCR is 6.37 x 10"8 that is well below the 
regulatory acceptable level of 1 x 10"4

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table. 6-8(b), the cumulative HI is 0.013, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

6.10 ECOLOGICAL RISK 

The only potential ecologi<?al receptor in the area is Coldwater Creek. Area 5 is located 
approximately 300 feet east of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 400 feet southeast of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 5 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of the impacts in Area 5, it is not likely 
that migration of impacts from Area 5 to Coldwater Creek will occur. The Tier 1 ecological 
screening checklists have been completed for this Area, and are presented as attachment 5-A and 
Attachment 5-B. These checklists identified no potential ecological receptors or issues. 

6.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 
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Table 6-1 
Soil Boring Information for Area S: IWTP 

Boeing Tract 1, St. Louis, Missouri 

Borin1 Date Drilled 
DB-1 S/2S/1994 
S21B1 2/2/1998 
S21B2 2/2/1998 
S21B3 2/2/1998 
S21B4 2/2/1998 
S21BS 2/2/1998 
S21B6 2/2/1998 
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SoB Sluapla U-'ln Averqe ColleelltndioD Calcalatlou In Ana 5: IIIII ........ Water Treatmeat Plant 

5 

Noee: ....... _., .... -----. .....,.type -perbmed 
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Table 6-3(a) 
Soil Constituents Average 

Concentrations VOCs in Area 5: 
Industrial Water Treatment Plant 

St. 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

VOCs ·Volatile Organic Compounds 

NA • Not Analyzed 

t!t:il!t:t.:iiiUii!t§i:Bitit::::::~t:::':::t:~::tt 
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Table 6-3(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 5: lndUJtrial Water Treatment Plant 
Non-Residential Worker and Constnaetion Worker 

... -~··--Tract St ii.i!i.iE.!i.i 

Notea: 

OrouDdwatCir table is at a depth of 12 feet below JfOUDd IUiface (bp) for area. 

Naa lleaidential Worker· above 8fOUDdwater table in the area 

eaa.truc:tiaa Worker· above a depth of20 feet bp 

uJI'kl· micrognma per kilogram 
TPH ·Total pelroleum bydrocarbm 

ORO • Dieaelnop orpnic 

ORO· Guoline rmge orpnic 

ORO ·Oil J'&II8D orpnic 
Bold indie&tel a dateclioa 

NA· Not analyzed 

MACTEC 
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Table 6-3(c) 

Soil Constituents Average Concentrations for Metals in Area 5: Industrial Water Treatment Plant Non-Residential Worker 
Boein&: Tract 1, St. Louis. Missouri 

Average Concentration -
Only Samples With I 8,226 1128,&301 359.5 117,580 I 241 
Metals Detections 

Notes: 

ugJkg - micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground suface (bgs) for area. 

Non Residential Worker - above groundwater table In the area 
Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 
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Table 6-3(c) 

Soil Constituents Average Concentrations for Metals in Sub-Area SA: Industrial Water Treament Plant Construction Worker 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 

Boeing Tract 1, St. Louis, Missouri 
:::/:!=;===:=::;:::;:;:r~I:;:;:i:i:;:}~=~==· -·-·-·-·-·-·-·-·····-·-·-·-·-·-·-·····-·-·-·-·-·-·-·-· -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·.-.·.·-·· 

17,3081 641 17,337 

Groundwater table Is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table In the area 

Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 
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Table6-4 
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Note: 
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Table 6-5(a) 
Groundwater Constituents Average Concentratiou for Metals in 

Area 5: Industrial Water Treatment Plant 
Tract Milsourl 

Average Concentration -
Only Samples With 1,300 170 
Metals Detectiou 

Notes: 

Ug/1• mic:rognms per liter 

NA ·Not ADa1yzod 

Bold iudicatel a detoc:tion 

75 0.28 31 

·MACTEC 
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Notes: 

ug/kg - mic:rogJ'IIDI per kilogram 

ORO - Diesel range orpnic 

ORO -Gasoline range orpnic 

September 2004 
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Table 6-6(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Area 5: lndustiral Water Treatment Plant 

ORO -Oil range orpDic 

NA: Not avan.ble 

ND- Not detected 

St. 

N/ A- Not applicable 

Max Detected- Maximum value of detected WIMIIdlations 

• 

MACTEC 
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Notes: 

uw'kg- miaognms per kilogram 

DRO- Diesel range organic 

ORO -Gasoline range orpnic 

Septanber 2004 
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Table~) 

Soil Constituents of Concern Summary for Constnaction Worker for Area 5: Industrial Water Treatment Plant 
Boein2 Tract 1, St. Louis, Missouri 

ORO- Oil range organic 

NA: Not available 

ND -Not detected 

N/A- Not -,plicable 

Max Detected- Maximum value of detected concenlrations 

• 

MACTEC 



• 

Notes: 

ugiL- micrognuDs per liter 

DRO- Diellel range orpllic 

ORO- GaoliDe range orgmic 

September 2004 

• • 

ORO- Oil range orpllic N/ A- Not qplicable 

NA: Not aVIilmlc Max Detected- Maximum value of cletected ClCIIICelllnti0111 

ND- Not detected 
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Table 6-8(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Area 5: IWTP, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
COCs Cone. 

(uglkg) 

TPH-GRO 93,000 

TPH-DRO 100,000 

TPH Total Risk 

Arsenic 8,226 

Chromium --
Cyanide, total 241 

Mercury 65 

Nickel 15,500 

Selenium 1,201 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
uglkg: Micrograms per kilogram 
ug!L: Micrograms per liter 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

NA 2.83E-04 

NA 6.07E-05 

NA 3.44E-04 

NA NA 

--- ---
NA NA 
NA 1.83E-04 

NA NA 

NA NA 

NA 1.83E-04 

NA 5.27E-04 

Average 
Indoor Inhalation of 

Vapors from Sum of SumofHQ 
GWConc. 

(ug/L) 
Groundwater IELCR (HI) 

IELCR HQ 

--- - --- NA 2.83E-04 

--- -- --- NA 6.07E-05 

NA NA NA 3.44E-04 

--- --- -- NA NA 

170 NA NA NA NA 

--- --- --- NA NA 

-- --- --- NA 1.83E-04 

-- --- --- NA NA 

-- --- --- NA NA 

NA NA NA 1.83E-04 

NA NA NA 5.27E-04 
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AWI'IIpSoll 

COCs Cone. 

(11111&1) 

~0 93.000 
'l"PH-DRO 200,000 
1'PH ToUI Rltk 
Ar.uc 1,042 

~ 62 

Nicbl 13,050 
Scleaium 1170 
Cnnidc. tollll 641 
Oranlcs ToUI Rilt 
MIUIIJ -"TIVE RISK 
NOla: 
NA: Not millblc 
-: Rilk cvalulion- Dot pafonned. 
In: Hazlnl indcz 
TPH: ToUI pcCiolcum hydnJc:.txJn 
DRO: Diclcl PDF Cllpnic 
ORO: Gaoliao ra11F Cllpnic 
IIIVJrl: ~per llilo(pml 
¢~perk 
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Table 6-8(11) 

Cllculatloa of lndiYidual E.-. Uf&tlme c-Rltk (IELCR) aad HaDrd QaoCieat (HQ) for a...._ Coulnctloa Worbr 
Ala 5: IWTP, Boe1Da Tract 1, St. Louis, Milsoarl 

Amd..W....-...or 
Oatdoor~or o.-1 ConUd wllh OUtdoor ........ -or 

Dlrmal Contal:t wllh Soli Vapan aad Partlcalata AwnpGW 
Soli 

ft'am Soli Cone. (ur/L) 
~ Vapors ft'Om Gnandwat« 

IELCR HQ IELCR HQ IELCR HQ IELCR BQ IELCR HQ 

NA NA NA 4.23!-04 NA 3.00E-04 - - - - -
NA 4.41E-04 NA 1.34E-03 NA 2.13E-04 - - - - -
NA 4.411:-04 NA L76E-U NA 5.131:-04 NA NA NA NA 

2.00E-10 3.1~ 6.34E-OI 9.1~ l.CI6E-10 1.64E-06 - - - - -
170 NA NA NA NA 

NA 2.40&07 NA 1.20E-OS NA 2.~ - - - - -
NA 3.79E-07 NA 2.53&415 !l.S!IE-12 1.4CIE-OS - - - - -
NA 2.72E-05 NA 9.07E-0S NA 1.26E-06 - - - - -
NA NA NA NA NA NA - - - - -

:UIE-10 5.90E-t5 6.34E-tl 9.9!1£..83 LlSE-10 U6E-N NA NA NA NA 
UIE-10 5.HE-N 6.34E-tl UIE-82 1.151:-11 I.DE-N NA NA NA NA 

• 
Sum of SumofHQ 
IELCR (ID) 

NA 7.23E-04 
NA 2.00E-03 
NA 2.721:-03 

6.37E-OI 9.90E-03 
NA NA 
NA 3.02E-04 

!l.S!IE-12 3.96E-OS 
NA 1.19E-04 
NA NA 

6.37UI 1.041:-02 
6.37UI UIE-82 
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ATTACHMENT 6-A 

ECOLOGICAL RISK ASSESSMENT- AREA 5 INDUSTRIAL WATER TREATMENT 
PLANT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake,. etc.)? 

Yes, Area 5 is located about 300 feet east of the portion of Coldwater Creek that flows 
through an enclosed culvert, and about 400 feet southeast of the portion of Coldwater 
Creek that enters an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is mostly paved and covered with buildings and tanks. 

4 . Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for defmition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 

September 2004/ Area 5 The RAM Group 



• 

• 

• 

ATTACHMENT 6-B 

ECOLOGICAL RISK ASSESSMENT- AREA 5 INDUSTRIAL WATER TREATMENT 
PLANT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the west of the site in an enclosed culvert, and flows 
north into an open culvert north of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a. 

No, groundwater impact is minimal, and located primarily about 300 feet from the creek, 
therefore impact is very unlikely . 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 1 to 5 feet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is mostly paved or covered with buildings and tanks . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is mostly paved or covered with buildings and tanks. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is mostly paved or covered with buildings and tanks . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is mostly paved or covered with buildings and tanks. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, constituents have been detected in soil samples from depths of 1 to 33 feet. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6 . Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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7.1 INTRODUCTION 

SECTION7.0 
AREA 6: GKN FACILITY 

The GKN facility, designated Area 6 is located within the northern portion of the Facility, 
adjacent to the Norfolk and Western Railroad Company railroad tracts to the south, James S. 
McDonnell Boulevard to the northeast, and Lindberg Boulevard to the west (see Figure 7-1). 
This section will describe the constituents found here, the exposure model, the evaluation of the 
current and future risk to human health and the environment, and conclusions based on the results 
of the risk evaluation. 

7.2 DESCRIPTION OF AREA 

The GKN facility is approximately 4,000 feet long by 1,500 feet wide. Within this Area are three 
main buildings, five smaller buildings, and a large parking lot. The Area is currently paved. For 
the purposes of this risk evaluation, Area 6 will be further subdivided into four 6A, 6B, 6C, and 
6D (see Figure 7-1): 

• Sub-area 6A: 

• Sub-area 6B: 

• Sub-area 6C: 

• Sub-area 6D 

Buildings 21, 29, and 29A, and all parking lots and open space to the 
south and west of these buildings; 
Between Buildings 29 and 27, containing Buildings 22, 28, 39; 
Buildings 25 and 27 and all parking lots and open space to the south and 
within about 450 feet to the east, and . 
Parking lots and open areas beginning about 450 feet east of Buildings 
25 and 27 and extending to the north, south, and east property lines. 

Due to the large size of Area 6 and the presence of buildings that are likely to remain in the 
foreseeable future, Area 6 was subdivided to ensure that the representative concentrations 
calculated are as representative of the actual conditions as possible. 

This Area formerly owned by Boeing has been sold to GKN Aerospace, who intends to continue 
aircraft maintenance and manufacturing activities into the future. As per Boeing's sale agreement 
with GKN, the Area has to be cleaned to allow the continuation of non-residential/industrial 
activities without unacceptable risk. 

7.2.1 Potential Sources within Area 

Potential sources (see Figure 7-1) within this Area include: 

Sub-area 6A 

• SWMU 29: Drum storage area for waste ferracoat, methyl ethyl ketone, and 
trichloroethylene. 

Additionally, there was a former vapor degreaser inside Building 29 in Sub-area 6A. 
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Sub-area 6B 

• SWMU4: 

• SWMU5: 

• SWMU6: 

• SWMU8: 

• SWMU31: 

• SWMU32: 

Waste Jet Aircraft Fuel UST (5,000-gallon capacity); 
Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of 
cyanide and sulfide bearing wastes; 
Former storage area for up to thirty-one 55-gallon drums of cyanide and 
sulfide bearing wastes; 
Hazardous Waste Storage area for containers of acids, alkalis, paint 
sludges, oils, and solvents; 
Maintenance shop 740-gallon waste oil AST; and 
PCB storage area. 

Additionally, there is a scrap metal recycling dock located in the northeastern portion of Sub-area 
6B. As roll-off boxes of metal (aluminum, titanium, etc.) shavings and scrap are emptied into 
tractor trailers, water based cutting fluid is allowed to drain out. The fluid is captured and flows 
into an oiVwater sump located below the dock. The water from the sump flows to the Boeing 
industrial waste treatment plant (IWTP) via the industrial waste sewer line. 

Sub-area 6C 

• SWMU 18: Methyl Ethyl Ketone and Methyl Isobutyl Ketone recovery (distillation) 
unit; and 

• SWMU 30: Chemical etching spill containment area. · 

Additionally, there is a metal plating shop inside Building 27 in Sub-area 6C, consisting of 
several open top tanks of various acid solutions and rinses for electroplating chromium, cadmium, 
and nickel. A collection basin captures leaks and spills and via the industrial waste sewer line, 
the captured liquids flow to the IWTP. 

In Sub-area 6C, there are numerous milling machinery pits with catch basins for aqueous cutting 
fluids within Building 27, and an aqueous degreaser at the northeast comer of Building 27. 

Also in Sub-area 6C, two industrial wastewater sewer lines are located beneath the parking lot 
east of Building 27, which provide drainage from the plating and aluminum lines in Building 27 
to the IWTP. In October 2000, a notable separation at an industrial sewer joint near boring 
B27E4 was discovered and repaired. Approximately 75 cubic yards of soil in proximity to the 
sewer line were excavated and disposed under an interim measure. These two industrial 
wastewater sewer lines extend into Sub-area 60 where they are combined into one line which 
continues to the south and east to the IWTP in Area 5. 

USTs 

A total of 16 USTs (see Table 7-1) have been identified within this Area, ranging in size from 
250-gallons to 10,000-gallons. There was one UST located in Sub-area 6A, thirteen in Sub-area 
6B, and two in Sub-area 6C. The contents of the USTs were leaded and unleaded gasoline, 
diesel, methyl alcohol, jet fuel, waste jet fuel, hydraulic oil, and fuel oil. Of these 16 USTs, only 
three currently remain, which are located within Sub-area 6B . 
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7 .2.2 Soil Stratigraphy within Area 

Based on soil boring logs for this Area, soil stratigraphy within this Area is silty clay from 
approximately 0.5 feet bgs to 75 feet bgs at which point limestone bedrock is encountered. No 
karst features have been identified in this Area. To evaluate the risk to indoor inhalation, the 
following average depths to soil source were used: 

• Sub-area 6A 

• Sub-area 6B 
• Sub-area 6C 
• Sub-area 6D 

8.3 feet (253 em) - defaulted to average depth to groundwater since 
calculated depth was 12 feet (366 em). 
4 feet (122 em) 
6 feet (183 em) 
7 feet (213 em) 

7 .2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 
zone is to the east (see Figure 7-2), towards Coldwater Creek. Groundwater in this Area is 
present in shallow monitoring wells between approximately 2 feet bgs to 13 feet bgs. To evaluate 
the risk to indoor inhalation, the following average depths to groundwater were used: 

• Sub-area6A 8.3 feet (253 em) 

• Sub-area6B 4.8 feet (146 em) 

• Sub-area6C 10.0 feet (305 em) 

• Sub-area 6D 9.1 feet (277 em) 

7.3 LAND USE 

7.3.1 Current Land Use 

Current land use is non-residential, as the buildings are used for manufacturing purposes. 
Building # 27 contains a small basement on the east end of the building. It is approximately 30 X 
75 feet with 18- foot ceiling. Boeing sold this Area to GKN Aerospace in 2001. 

7 .3.2 Future Land Use 

It is anticipated that future land use will continue to be non-residential, based on the long history 
of non-residential use at the site, and in the surrounding neighborhood, which is entirely non
residential. 

7.4 AVAILABLEDATA 

The following gives an overview of the available data within the Area. 

• Ninety-five soil borings exist in this Area (7 in Sub-area 6A, 42 in Sub-area 6B, 39 in 
Sub-area 6C, and 7 in Sub-area 6D ). Refer to Table 7-2. 

• One hundred thirty-five soil samples including eight duplicates have been collected 
within this Area, since 1994 (7 in Sub-area 6A, 62 with 2 duplicates in Sub-area 6B, 50 
with 5 duplicates in Sub-area 6C, and 16 with one duplicate in Sub-area 60) . 

• Twenty-nine monitoring wells are located within this Area of which twenty-five are 
active and have been sampled at least once since 2000 (one active in Sub-area 6A, 10 of 
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13 active in Sub-area 6B, 12 of 13 active in Sub-area 6C, and 2 active in Sub-area 6D) . 
See Table 7-3 for monitoring well information. 

• Sixty-four soil borings were completed as piezometers within this Area and have been 
sampled for groundwater at least once since 2000 ( 4 in Sub-area 6A, 29 in Sub-area 6B, 
26 in Sub-area 6C, and 5 in Sub-area 6 D). 

• Three hundred sixty-five groundwater samples including 34 duplicate samples have 
been collected from this Area (19 with 3 duplicates from Sub-area 6A, 158 with 13 
duplicates from Sub-area 6B, 133 with 15 duplicates from Sub-area 6C, and 55 with 3 
duplicates in Sub-area 6D). 

7.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

This section presents the soil and groundwater data for each of the three Sub-areas of Area 6. 

7.5.1 Son 

A total of 135 soil samples including eight duplicate samples have been collected within Area 6, 
from 1994 to the present. Soil samples were analyzed during the various investigations 
conducted within this Area for a comprehensive list of constituents that included VOCs, SVOCs 
including P AHs, Pesticides, PCBs, TPH, metals, and cyanide. Typical laboratory methods that 
were used include SW 846 Methods 6010, 7060, 7421, 7470, 7471, 7740, 8015, 8021, 8081, 
8082, 8151, 8240, 8260, 8310, 9012,9060, OA1, and OA2. Appendix G includes comprehensive 
tables of the laboratory analysis data for constituents in soil that were detected in at least one 
sample from Area 6 (Appendix G-1A for Sub-area 6A, Appendix G-1B for Sub-area 6B, 
Appendix G-1C for Sub-area 6C, and Appendix G-1D for Sub-Area 6D). Table 7-4 presents a 
listing of the soil samples used in the risk calculations. 

7.5.1.1 Sub-area 6A 

Evaluation of the data in Appendix G-1A indicated that the following 9 constituents were 
detected in at least one soil sample from Sub-area 6A: 

ORGANICStrPH METALS 
Acetone Arsenic Lead 

Methyl ethyl ketone Barium Mercury 
Cbrysene Chromium Selenium 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7A-5(a), 7A-5(b), and 7A-5(c). The soil data was 
further screened for potential exposures to the non-residential worker and construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. No constituents were detected in soil samples from Sub-area 6A obtained above 8.3 feet 
bgs (average depth of groundwater table, see Table 1.12) . 
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Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration. Specifically for Sub-area 6A, the following metals were 
eliminated: barium, chromium, lead, and mercury. The following 5 constituents were cmisidered 
further. 

ORGANICS METALS 
Acetone Arsenic 

Methyl ethyl ketone Selenium 
Chrysene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil. 

7.5.1.2 Sub-area 6B 

Evaluation of the data in Appendix G-1B indicated that the following 47 constituents were 
de~ected in at least one soil sample from Sub-area 6B: 

METALS ORGANICSfi'PH 
Aluminum Iron 1, 1-Dichloroethane Vinyl chloride 
Antimony Lead 1, 1-Dichloroethene Xylenes, Total 
Arsenic Magnesium 1,2-Dichloroethene (total) Acenaphthene 
Barium Manganese Acetone Acenaphthylene 

Beryllium Mercury cis-1 ,2-Dichloroethene Benzo(a)anthracene 
Cadmium Nickel Ethyl benzene Benzo(b )fluoranthene 
Calcium Potassium Methyl ethyl ketone Chrysene 

Chromium Sodium Methylene chloride Fluoranthene 
Cobalt Selenium Tetrachloroethene Fluorene 
Copper Vanadium Toluene Phenanthrene 

Zinc trans-1 ,2-Dichlorobenzene Pyrene 
trans-1 ,2-Dichloroethene Aroclor 1254 

Trichloroethene TPH (2 types) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7B-5(a), 7B-5(b), 7B-5(c), 7B-5(d), and 7B-5(e). 
The data was further screened for potential exposures to the non-residential worker and 
construction worker . 
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Non-residentUd Worker 

The non-residential worker data are constituents detected in soil samples collected above the 
groundwater table. Soil samples collected at or above a depth of 4.8 feet bgs are included (Table 
1-12). 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included aluminum, barium, chromium, potassium, 
sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-
dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 
ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 
because it has no toxicity and physicaVchemical values. The following 30 constituents were 
considered further: 

METALS ORGANICStrPH 
Antimony Manganese Acetone Acenaphthene 
Arsenic Mercury cis-1 ,2-Dichloroethene Acenap_hthylene 
B~lium Nickel Ethyl benzene Benzo(a)anthracene 
Cadmium Selenium Methylene chloride Benzo(b )fluoranthene 

Cobalt Zinc Tetrachloroethene Chrysene 
Copper Toluene Fluoranthene 

trans-1,2-Dichlorobenzene Fluorene 
Trichloroethene Pyrene 
Vinyl chloride TPH 
Xylenes, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included aluminum, barium, chromium, potassium, 
sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,1-
Dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 
ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 
because it has no toxicity and physicaVchemical values. The following 36 constituents were 
considered further: 
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METALS ORGANICStrPH 
An timon 1,1 - Dichloroethane 
Arsenic 1, 1-Dichloroethene 

Be llium 
Cadmium 

Cobalt Zinc Benzo(b )fluoranthene 
Co r C sene 

Fluoranthene 
Fluorene 

Phenanthrene 
trans-1 ,2-Dichlorobenzene ene 
trans-1 ,2-Dichloroethene Aroclor 1254 

Trichloroethene TPH 
Vin 1 chloride 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.1.3 Sub-area 6C 

Evaluation of the data in Appendix G-1 C indicated that the following 24 constituents were 
detected in at least one soil sample from Sub-area 6C: 

METALS ORGANICStrPH 
Arsenic 1 ,2-Dichloroethene( total) 1 ketone 
Barium Acetone 

Cadmium 
Chromium · X lenes, Total 

Lead Benzo(a)anthracene 
Mereu Benzo(b )fluoranthene 
Selenium C sene 

Fluoranthene 
TPH (3 t s) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7C-5(a), 7C-5(b), 7C-5(c), and 7C-5(d). Methylene 
chloride was not considered further since it was the only VQC detected in those specific samples. 
The data was further screened for potential exposures to the non-residential worker and 
construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected or above a depth of 10 feet bgs are included (Table 1-12) . 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
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eliminated from further consideration and included barium, cadmium, and lead. Note as 
discussed in Section 1.9.12, 1,2-dichloroethene (total) was also eliminated. The following 15 
constituents were considered further: 

METALS ORGANICSffPH 
Arsenic Mercury Acetone o-Xylene 

Chromium Selenium cis-1 ,2-Dichloroethene Trichloroethene 
Dichlorodifluoromethane Xylenes, total 

Ethyl benzene Chrysene 
Meth_yl ethyl ketone TPH 

Methyl isobutyl ketone 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
in Sub-area 6C are included. 

The maximum detected concentrations of metals were compared with the background levels . 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium and lead. Note as discussed in Section 
1.9.12, 1,1-dichloroethene(total) was also eliminated. The following 20 constituents were 
considered further: 

METALS ORGANICSffPH 
Arsenic Mercury Acetone o-Xylene 

Cadmium Selenium Chloroform Trichloroethene 
Chromium cis-1 ,2-Dichloroethene Xylenes, total 

Dichlorodifluoromethane Benzo(a)anthracene 
Ethyl benzene Benzo(b )fluoranthene 

Methyl ethyl ketone .Chrysene 
Methyl isobutyl ketone Fluoranthene 

TPH 

7.5.1.4 Sub-area 6D 

Evaluation of the data in Appendix G-10 indicated that the following 10 constituents were 
detected in at least one soil sample from Sub-area 60: 
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META LS ORGANICStrPH 
Arsen ic Dichlorodifluoromethane Toluene 
Bariu m TPH (3 t es) 

Cadmi urn 
Chromi urn 

Lea 
Mereu 

d~-----+-----------------+--------------------~ 

The laboratory 
in at least one 

analysis data for the above listed constituents, i.e., constituents that were detected 
sample, are presented in Tables 7D-5(a), 7D-5(b), and 7D-5(c). The data was 
for potential exposures to the non-residential worker and construction worker. further screened 

Non-residential Worker 

The non-residen 
table. Soil sam 

tial worker data are constituents in soil samples collected above the groundwater 
pies collected at or above a depth of 9.1 feet bgs are included (Table 1-12). 

The maximum detected concentrations of metals were compared with the background levels. 
maximum detected concentrations did not exceed the background levels were 

m further consideration and included arsenic, barium, cadmium, chromium and 
wing 3 constituents were considered further: 

Metals whose 
eliminated fro 
lead. The folio 

ORGANICStrPH 
Dichlorodifluoromethane TPH 

Toluene 

Based on this 
evaluation for s 

evaluation, the constituents listed above were considered for quantitative risk 
oil exposures to the non-residential worker. 

Construction Worker 

The constructi on worker data are constituents in soil samples collected above the typical 
pth. To be conservative, soil samples collected at or above a depth of 20 feet bgs construction de 

are included. 

The maximum detected concentrations of metals were compared with the background level. 
maximum detected concentrations did not exceed the background levels were 

m further consideration and included barium, cadmium, chromium, lead and 
ollowing 5 constituents were considered further: 

Metals whose 
eliminated fro 
mercury. The ~ 

ME TALS ORGANICStrPH 
Ar senic Dichlorodifluoromethane Toluene 

TPH 
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Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.2 Groundwater 

Within this Area, 89 groundwater sampling points exist, which have been sampled recently for a 
total of 362 samples including 34 duplicate samples. Groundwater samples were analyzed during 
the various investigations conducted within this Area for a comprehensive list of constituents that 
included VOCs, PCBs, Pesticides, SVOCs including PAHs, TPH, metals, and cyanide. Typical 
laboratory analysis methods that were used include SW 846 Methods 3510/DRO, 3550/DRO, 
6010, 7196, 7470, 8015, 8021, 8081, 8082, 8260, 8310, 9012, OA1, OA2, TX 1005, and TX 
1006. Appendix G-2 includes comprehensive tables of the laboratory analysis data for 
constituents in ground water that were detected in at least one sample from Area 6 (Appendix G-
2A for Sub-area 6A, Appendix G-2B for Sub-area 6B, Appendix G-2C for Sub-area 6C, and 
Appendix G-20 for Sub-area 60). Table 7-6 presents the list of samples used in the risk 
calculations. 

7.5.2.1 Sub-area 6A 

Evaluation of the data in Tables 7A-7(a), 7A-7(b), and 7A-7(c) indicated that the following 17 
constituents were detected in at least one ground water sample from Sub-area 6A: 

ORGANICSffPH METALS 
Acetone cis-1 ,2-Dichloroethene Arsenic Lead 
Benzene Dibromochloromethane Barium Mercury 

Bromodichloromethane Methylene Chloride Cadmium Selenium 
Carbon disulfide Trichloroethene Chromium 

Chloroform TPH(l~) 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included acetone, bromodichloromethane, carbon disulfide, chloroform, cis-
1,2-dichloroethene, dibromochloromethane, methylene chloride, trichloroethene, mercury and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituents consist of 1 VOC, TPH, and 4 metals. These 6 constituents are listed in the 
following table: 

ORGANICSffPH METALS 
Benzene Arsenic I Cadmium 

TPH (1 type) Barium I Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water . 
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7.5.2.2 Sub-area 6B 

Evaluation of the data in Tables 7B-7(a), 7B-7(b), 7B-7(c) , 7B-7(d), and 7B-7(e) indicated that 
the following 48 constituents were detected in at least one ground water sample from Sub-area 
6B: 

METALS ORGANICS/fPH 
Arsenic 1, 1,2-Trichloro-1 ,2,2- Isopropyl benzene 

trifluoroethane 
Barium 1, 1-Dichloroethane Methyl ethyl ketone 

Cadmium 1, 1-Dichloroethene Methyl tertiary-butyl ether 
Chromium 1 ,2,3-Trimethylbenzene Methylene chloride 

Lead 1 ,2,4-Trimethylbenzene n-Propylbenzene 
Manganese 1 ,2-Dichlorobenzene sec-Butylbenzene 

Mercury 1,2-Dichloroethene (total) tert-Butylbenzene 
Selenium 1 ,2-Dichloropropane Tetrachloroethene 

Silver 1 ,3-Dichlorobenzene Toluene 
1 ,4-Dichlorobenzene trans-1 ,2-Dichloroethene 

Acetone Trichloroethene 
Benzene Trichlorofluoromethane 

Bromodichloromethane Vinyl chloride 
Bromomethane Xylenes, total 

Carbon disulfide Acenaphthene 
Chloroethane Benzo(a)anthracene 
Chloroform Chrysene 

cis-1,2-Dichloroethene Aroclor 1254 
Dichlorodifluoromethane TPH (5 types) 

Ethyl benzene 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from . 
further consideration included 1, 1-dichloroethane, 1 ,2-dichlorobenzene, 1 ,2-dichloropropane, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, acetone, acenaphthene, bromodichloromethane, carbon 
disulfide, chloroethane, chloroform, chrysene, dichlorodifluoromethane, ethylbenzene, 
isopropylbenzene, methyl ethyl ketone, n-propylbenzene, sec-butylbenzene, tert-butylbenzene, 
toluene, trichlorofluoromethane, xylenes (total), selenium, and silver. Note as discussed in 
Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also eliminated. The 
remaining constituents consist of 13 VOCs, 1 PAH, 1 PCB, 6 metals, and TPH (5 types). This 
includes detected constituents that exceeded the target level criteria, detected constituents that did 
not have target level criteria for comparison, and all types of TPH that were analyzed whether 
detected or not. These 22 constituents are listed in the following table: 
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METALS ORGANICSffPH 
Arsenic 1,1 ,2-Trichloro-1, 2,2-trifluoroethane Meth lene chloride 
Barium 1,1-Dichl oroethene Tetrachloroethene 

Cadmium 1,2,3-Trime trans-1 ,2-Dichloroethene 
Chromium 1 ,2,4-Trime Trichloroethene 
Manganese Ben Vin l chloride 

Mercury Bromo Benzo(a)anthracene 
cis-1,2-Dic Aroclor 1254 

Methyl tertiw TPH(5 es) 

Based on this evaluation, the constituents list ed above were considered for quantitative risk 
evaluation for ground water. 

7.5.2.3 Sub-area 6C 

Evaluation of the data in Tables 7C-7(a), 7C-(b), and 7C-(c) indicated that the following 29 
water sample from Sub-area 6C: constituents were detected in at least one ground 

METALS ORGANICSffPH 
Arsenic 1,1,2-Tric hloroethane 
Barium loroethene 1,1-Dich 

Cadmium 1,2-Dichlor oethene (total) 
Chromium 2-He xanone 

Iron Ac etone 
Lead Be nzene Toluene 

Mercury Bromodic hloromethane 
Selenium Carbon disulfide 

Carbon t etrachloride 
Chlo roform 

cis-1,2-Di chloroethene 

The maximum detected concentration for each constituent was compared with various screening 
ning criteria exceeded the maximum detected 
onsideration. The constituents eliminated from 
oethane, 1,1-dichloroethene, acetone, benzene, 

criteria. Constituents for which the scree 
concentration were eliminated from further c 
further consideration included 1, 1,2-trichlor 
bromodichloromethane, carbon disulfid e, carbon tetrachloride, chloroform, 
dichlorodifluoromethane, methyl ethyl ketone, methyl isobutyl ketone, toluene, tetrachloroethene, 

discussed in Sections 1.9.11 and 1.9.12, lead and 
The remaining constituents consist of 4 VOCs, 

ted in the following table: 

trans-1,2-dichloroethene, and selenium. Note as 
1,2-dichloroethene (total) were also eliminated. 
TPH, and 5 metals. These 10 constituents are lis 

METALS ORGANICSffPH 
Arsenic 2-He xanone Trichloroethene 
Barium cis-1,2-Dichloroethene 

Cadmium 
Chromium 
Mercury 
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7.5.2.4 Sub-area 6D 

Evaluation of the data in Tables 7D-7(a) and 7D-7(b) indicated that the following 13 constituents 
were detected in at least one ground water sample from Sub-area 6D: 

METALS ORGANICStrPH 
Arsenic 1,1, 1-Trichloroethane Tetrachloroethene 
Barium 1,1-Dichloroethane Toluene 

Cadmium 1, 1-Dichloroethene Trichloroethene 
Chromium cis-1 ,2-Dichloroethene 

Lead 
Mercury 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included 1,1,1-trichloroethane, 1,1-Dichloroethane, 1,1-dichloroethene, cis-
1,2-dichloroethene, toluene, trichloroethene, barium, cadmium and mercury. Note as discussed in 
Section 1.9.11, lead was also eliminated. The remaining constituents consist of 1 VOC and 2 
metals. These 3 constituents are listed in the following table: 

METALS ORGANICStrPH 
Arsenic Tetrachloroethene 

Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 

7.6 FREE PRODUCT 

The only evidence of free product in Area 6 since investigations began in 2000 was during the 
groundwater sampling of temporary piezometer RC2 on July 25, 2000. During sampling an oil 
sheen and thin emulsion of dark brown product with a cutting oil odor was observed on the 
groundwater. However, no measurable free product has been observed in Area 6, and no 
evidence of free product has been observed since the July 2000 sampling of RC2. Therefore, it is 
our opinion that the sheen observed was very localized and does not indicate the presence of a 
free product plume. 

7.7 CURRENT REMEDIATION ACTIVITIES 

Within Sub-area 6B, remediation activities are currently on-going in an effort to reduce the 
groundwater concentrations of the chlorinated solvents observed around MW -3 in the northern 
part of the Sub-area. Hydrogen Release Compound (HRC) was injected into this area via nine 
borings or injection points located around MW-3 on June 18, 2002. Since the time of injection, 
three wells; MW-3A, MW-3, and MW-3B have been sampled monthly to monitor the enhanced 
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attenuation. This remediation strategy is currently being tested within this Sub-area to determine 
its suitability for more widespread use at the site, should further remediation be necessary. 

7.8 EXPOSURE MODEL 

7 .8.1 Current Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under current conditions, all four Sub-areas are in use as commercial manufacturing facilities; 
therefore, the receptor of concern is the non-resident in each of the three Sub-areas. Exhibit 7-1 
presents the EM for the non-resident in any of the four Sub-areas. 

EXIllBIT 7-1. EM CURRENT ON-SITE NON-RESIDENTIAL WORKER FOR AREA 6 

(SUB-AREAS 6A, 6B, 6C AND 6D) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remain so; 
therefore, ingestion of surficial soil is unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Subsurface Soil in soil within this Area; hence, inhalation is 

possible. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Groundwater in groundwater within this Area; hence 

inhalation is possible. 

Notes: NC: Not Complete C: Complete 

!Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 

7 .8.2 Future Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under future conditions, the· land use and the locations of the buildings is anticipated to remain 
the same. Hence the comparison of current conditions will be protective of the future non
resident, as it is anticipated that any impact observed within this Area will continue to naturally 
attenuate, and concentrations will decline in the future. 

Construction work could be performed anywhere within Area 6 in the future. Exhibit 7-2 presents 
the EM for the potential future construction worker in any of the four Sub-areas . 

September 2004/ Area 6 7-14 The RAM Group 



• 

• 

• 

EXIDBIT 7-2. EM POTENTIAL FUTURE ON-SITE CONSTRUCTION WORKER FOR 
AREA 6 (SUB-AREAS 6A, 6B, 6C, AND 6D) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

IJ>ennal Contact with SoU c Soil is impacted at depths less than 20 feet bp 
which is considered the construction zone; 
therefore, contact is possible. 

!Accidental Ingestion of SoU c SoU is impacted at depths less than 20 feet bp 
which is considered the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c SoU is impacted within this Area, and a number 
Particles from Soil of volatile constituents were identified in soil 

within this Area; therefore, this pathway is 
complete. 

!Dermal Contact with Groundwater c The depth to groundwater intersects with the 
typical depth of construction; therefore, this 
pathway is complete. 

Outdoor Inhalation of Vapors from c A number of volatile constituents were identified 
!Groundwater in groundwater within this Area, hence this 

pathway is complete. 

~otes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 

7.9 REPRESENTATIVE CONCENTRATIONS 

The representative concentration for the non-resident, under current conditions is the Sub-area
wide average soil and groundwater concentration. This has been used as the majority of the 
samples have been collected from locations where a source has been identified; hence, the 
concentration derived will be very conservative compared with the actual concentrations beneath 
the buildings. Also, most of the sampling locations are around the periphery of the buildings. 
For the constrUction worker, the representative concentration will also be the Sub-area-wide 
average as the location of future construction work is unknown. 

The ratio of the maximum detected concentration to the average concentration is presented in the 
7-S(a), 7-S(b), and 7-9 series tables. Constituents and samples for which this ratio exceeds 10 
have been identified. The results of this evaluation are presented as follows for each Sub-area. 

7.9.1 Sub-area 6A 

Tables 7A-8(a), 7A-8(b), and 7A-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to the average concentration was 
calculated for each constituent for soil and groundwater and are shown on the tables. For this 
Sub-area the ratio of maximum detected concentration to the average concentration did not 
exceed 10 for the COCs in soil or groundwater. 
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Tables 7B-8(a), 7B-8(b), and 7B-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration .to av~rage. concentration is also 
presented. Following are the constituents and the samples for which this ratio exceeds 10: 

SOIL- CONSTRUCTION WORKER 
COCs Locations 

cis-1 ,2-Dichloroethene B27W3-8 
Ethyl benzene B28-N-D (SWMU-4) 
Toluene B28-N-D (SWMU-4) 
Vinyl chloride B27W3-8 

GROUNDWATER 
COCs Locations 

1, 1,2-Trichloro-1,2,2- B28MW4 
trifluoroethane 
1 ,2-Dichlorobenzene B28MW1 
Benzene B28MW4 
cis-1 ,2-Dichloroethene MW3,B27W3S 
Dichlorodifluoromethane B28MW4 
MTBE B28MW4 
Methylene chloride MW3 
Tetrachloroethene HWl 
Vinyl chloride MW3,B27W3S 
Trichloroethene MW3 
TPH-DRO RC2 
Barium B22E2 
Mercury B28MW3 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR of 1 x 10·5, refer Tables 7B-10(a) and 7B-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative, we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 10·7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, vinyl chloride in the vicinity ofMW3 
and B27W3S, and TPH-DRO in the vicinity of RC2, are within two orders of magnitude of 
acceptable risk. 

7.9.3 Sub-area 6C 

Tables 7C-8(a), 7C-8(b), and 7C-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to average concentration is also 
presented. Following are the constituents and the samples for which this ratio exceeds 10: 
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SOIL- CONSTRUCTION WORKER 
COCs Locations 

Ethylbenzene B20El-6 
Xylenes, total B20El-6 

GROUNDWATER 
COCs Locations 

Trichloroethene B27El 
Barium B27E9 
Chromium B27E1 
Mercury B27E9 
Lead B27E7 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR of 1 x 10-5, refer Tables 7C-10(a) and 7C-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative, we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 1 o-7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, one constituent in groundwater, trichloroethene in the vicinity of 
B27El, is within two orders of magnitude of acceptable risk. 

7.9.4 Sub-area 6D 

Tables 70-8(a}, 70-8(b}, and 70-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to the average concentration was 
calculated for each constituent for soil and groundwater and are shown on the tables. For this 
Sub-area the ratio of maximum detected concentration to the average concentration did not 
exceed 10 for the COCs in soil or groundwater. 

7.10 CALCULATION OF RISK 

Tables 7 A-1 O(a), 7B-1 O(a}, 7C-1 O(a}, and 70-1 O(a) present the results for the non-residential 
worker for Sub-area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 60, respectively. Tables 7A-
10(b), 7B-10(b), 7C-10(b), and 70-lO(b) present the results for the construction worker for Sub
area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 60, respectively. The tables present the 
carcinogenic (IELCR) and non-carcinogenic (HQ and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations . 
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7.10.1 Sub-area 6A 

7.10.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7 A-1 O(a), the cumulative IELCR is 1.12 x 10"10 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 1 o-5 
clearly the 

risk for each COC and each route of exposure would be less than 1 x 1 o-s - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(a), the cumulative HI is 0.054 that is well below the regulatory 
acceptable level of 1. 0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
level. 

7.10.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7A-10(b), the cumulative IELCR is 5.33 x 10-8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 1 o-5 clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-s - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(b), the cumulative HI is 0.0089 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

7.10.2 Sub-area 6B 

7.10.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7B-l0(a) the cumulative IELCR is 1.44 x 10-6 which is below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 1 o-5 clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-s- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7B-10(a) the cumulative HI for all COCs and all routes of exposure is 7.9, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the HQ for indoor inhalation of aliphatics >nC16 to nC21 from groundwater is 6.9, i.e., the 
contribution to the HI from all the other COCs and routes of exposure is relatively small. 
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7.10.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7B-10(b), the cumulative IELCR is 2.44 x 10"5 that is below the regulatory 
acceptable level of 1 x 104

. However, further examination of the table indicates that the IELCR 
for dermal contact of benzo(a)anthracene from groundwater is 2.36 x 10·S, which resulted in the 
risk level for benzo(a)anthracene and routes of exposure greater than the regulatory ac.ceptable 
risk level of 1 X 10"5. 

Non-carcinogenic Risk: 

As shown in Table 7B-1 O(b ), the cumulative HI is 0.17 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

7.10.3 Sub-area 6C 

7.10.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(a) the cumulative IELCR is 7.03 x 10"8 which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-5 - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7C-10(a) the cumulative HI for all COCs and all routes of exposure is 4.1, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the HQs for indoor inhalation of aliphatics >nC16 to nC21 and aliphatics >nC21 to nC35 
from groundwater are 2.2 and 1.1, i.e., the contribution to the HI from all the other COCs and 
routes of exposure is negligible. 

7.10.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(b), the cumulative IELCR is 8.36 x 10"8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-5 - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7C-10(b), the cumulative HI is 0.06 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 
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7.10.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 70-lO(a) the cumulative IELCR is 2.99 x 10'10 
which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-5 

- the regulatory 
acceptable level. . 

Non-carcinogenic Risk: 

As shown in Table 70-lO(a) the cumulative HI for all COCs and all routes of exposure is 
0.00014, which is well below the regulatory acceptable level of 1.0. Since the cumulative m is 
less than 1, the HQ for each COC and each route of exposure, and hence each target organ would 
be less than 1. 0 - the regulatory acceptable level. 

7.10.4.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 70-lO(b), the cumulative IELCR is 8.25 x 10"8 that is well below the 
regulatory acceptable level of 1 x 10'4 . Since the cumulative risk is less than 1 x 10·5

, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o-s - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 70-10(b), the cumulative HI is 0.013 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 

7.11 ECOLOGICAL RISK 

The Tier 1 ecological screening checklists have been completed for this Area, and are presented 
as Attachment 7-A and Attachment 7-B. These checklists identified some potential for dissolved 
groundwater impacts to migrate to Coldwater Creek located adjacent to the east of Sub-area 60. 
An evaluation of the future potential for residual impacts to migrate and impact Coldwater Creek 
will be performed in accordance with the procedures included in the MRBCA program. This 
evaluation will be presented in an addendum to this _report. 

7.12 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the construction worker and the non-residential 
worker were calculated for each Sub-area. Key conclusions of the risk evaluation are: 
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Sub-area 6A 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no
residential worker and the construction worker are below the acceptable target risks. 

Sub-area 6B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 16 to nC21 
in groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. However, the carcinogenic risk of 
benzo(a) anthracene exceeded the target risk for dermal contact of groundwater. 

Sub-area 6C 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC16 to nC21 
and aliphatics >nC21 to >nC35 in groundwater. The calculated carcinogenic risk for the non
residential worker was below the acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 6D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no
residential worker and the construction worker are below the acceptable target risks . 
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Sub-area USTNumber 

Sub-area6A 866 
1iub-area 68 852 

853 
854 
855 
856 
857 

. 858 
860 
861 
862 
863 
864 
865 

Sub-area6C 859 
867 

Notes: 
UST 865 replaced UST 862 

• 
Table 7-1 

Summary of Undergrouad Storage Tanks (USTs) Present HistoricaUy within Area 6: GKN Facility 
Boeiq Tract 1, St. Louis, Missouri 

Location 
Volume Contents Construction Materials Year Installed 

(GaUons) 

8uildinll:29 4,000 Hydraulic Oil Sin»e Wall Fiberll:lass 1980 
Bui1ding22 5,000 Leaded Gasoline Single Wall Steel 1942 
Building_ 22 7,520 Leaded Gasoline Single Wall Steel 1961 
Building22 8,000 Unleaded Gasoline Double Wall F~ass 1989 
BuildiDll: 22 10,000 Unleaded Gasoline Single Wall Fiberglass 1981 
Building22 10,000 Unleaded Gasoline Double Wall Plastic Coated Steel 1995 
8uilding22 10,000 Diesel Single Wall Fiberglass 1981 
Building22 10,000 Diesel Double Wall Plastic Coated Steel 1995 
Building28 5,000 Jet fuel Single Wall Steel 1955 
Building28 5,000 Jet fuel Single Wall Steel 1955 
Building 28 5,000 Waste Jet Fuel Sinll:le Wall Steel 1953 
Building28 5,000 Jet fuel Double Wall Steel 1989 
Building28 5,000 Jet fuel Double Wall Steel 1989 
Buildinll:28 5,000 Waste Jet Fuel Double Wall Steel 1989 
Building25 8,000 Methyl Alcohol Single Wall Steel 1984 
8ui1ding20 250 Fuel Oil Sinll:le Wall Steel 1943 

USTs 863 and 864 replaced USTs 860 and 861 

September 2004 

• 
Status Comments 

Removed 1994 Excavated 

Removed 1961 Excavated 
Removed 1989 Excavated I 

Active Retrofitted in 1995 
Removed 1995 Excavated I 

Active No action 
Removed 1995 Excavated 

Active No action 
Removed 1989 Excavated 
Removed 1989 Excavated 
Removed 1989 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 1995 Excavated 
Removed 1999 Excavated 

The RAM Group 



• 
Sub-area 

Sub-area6A 

Sub-area68 

• 
Sub-area 6C 

Sub-area 60 

• Note: 
NA: Not available 

September 2004 

Table7-:Z 
SoU Borlnglnfonnatlon for Area 6: GKN Fadlity 

Boeing Tract 1, St. Louis, Missouri 

Borin a Date Drilled Borin a 
821S1 7/19!2000 MW-1 

829AW1 7!2412000 RR1 
829E1 7!20/2000 RR2 
82911 1f25f2000 
828-N 12/6-711993 HW1 
828-S 12/6-711993 MW-3 
39-1 111111994 MW-7 
39-2 111111994 MW9S 
39-3 111111994 P81 
22-1 1111/1994 RC10 
22-2 111111994 RCll 

S3181 6/1/1998 RC12 
S3182 6/1/1998 RC1 
S3183 6/111998 RC2 
822E1 7f2412000 RC3 
822E2 1f25f2000 RC4 
822E3 1f25f2000 RC5 
822N1 1124!2000 RC6 
822W1 1124!2000 RC7 
827W1 9/1812000 RC8 
827W2 9/1812000 RC9 
827W3 9/1812000 RR5 
828B1 1!2612000 S8W-1 (S81) 
828N1 7!2612000 S8W-3 (S83) 
CN1 1f24f2000 TH-2 

820E1 7/19!2000 82714 
820E2 7119!2000 82715 
827E10 11/13!2000 82716 
827E15 7f25f2003 82717 
827E1 1!2012000 82718 
827E2 7119!2000 82719 
827B3 9/1812000 82781 
827E4 9/1812000 827S2 
827E5 9/19!2000 827S3 
827E6 9/19!2000 EPE1 
827E7 11113!2000 EPE2 
827E8 11113!2000 . MW-5 
827B9 11113!2000 MW5AD 
827110 11114!2000 MW-8 
82711 1f21f2000 MW8AD 
827111 11114!2000 MW8AS 
827112 7f22f2003 RR3 
827113 7f22f2003 RR4 
82712 1f21f2000 827EJI 
82713 1f21f2000 

827B12 7f2f2003 MW-6 
827E13. 7f25f2003 MW6D 
827E14 7f25f2003 SEWER 
827E16 7f2f2003 

Date Drilled 
7117!2000 
9f22f2000 
9/19!2000 

1!2412000 
7/19!2000 
7119!2000 
9/1812000 
1124!2000 
11/13!2000 
1217!2000 
1217!2000 
1!2512000 
1f25f2000 
1f25f2000 
9/1812000 
9/1812000 
9/1812000 
9/1812000 
9/1812000 
11113!2000 
9f20f2000 

NA 
NA 
NA 

7f21f2000 
7f21f2000 
1f25f2000 
1f21f2000 
1f21f2000 
1f25f2000 
7119!2000 
7119!2000 
7119!2000 
1f20f2000 
1f20f2000 
711812000 
9f20f2000 
7118!2000 
9f21f2000 
9f21f2000 
9/19!2000 
9/19!2000 
1111412000 

7119!2000 
9f20f2000 
12/612000 
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Table7·3 
Monitoring WeD Information within Area 6: GKN FacUlty 

Boeing Tract 1, St. Louis, Missouri 

Monitoring 
Sub-area 

WeD 

Sub-area 6A MW1 
Sub-area 6B B28MW1 

B28MW2 
B28MW3 
MW3 
MW7 
MW9D 
MW9S 
MW3A 
MW3B 
B28MW-16 
B28MW-1A 
B28MW-15 
B28MW4 

Sub-area 6C B2SMW4 
MW5 
MW5AD 
MW5AS 
MW5BS 
MW5CS 
MWSDS 
MW8 
MW8AD 
MW8AS 
B2SMW1 
B25MW2 
B25MW3 

Sub-area 60 MW6 
MW6D 

Notes: 
NA: No information available 
ft bgs: Feet below ground surface 
ft: Feet 

September 2004 

Diameter 

(inches) 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Screened Total 
Interval Depth Installation Date 

(ft bas) (ft) 

10-20 20 7/17/2000 
2-12' 12 10/25/1988 
2-12 12 lln/1988 
2-12 12 lln/1988 

9.7-19.7 19.7 7/19/2000 
6.9-11.9 14.4 7/19/2000 
62.5-72.5 72.5 ·9/22/2000 
8.0-18.0 73.5 9/18/2000 
5.0-20.0 20 6/10/2002 
5.0-20.0 20 6/10/2002 

2-12 12 11/8/1988 
3.3-13.3 13.3 10/24/1988 

2-12 12 11/8/1988 
10.6-15.6 15.6 8/1/1988 
10.6-15.6 15.6 8/1/1988 
7.9-17.9 19.9 7118/2000 
68.4-78.4 78.5 9125/2000 
5.0-15.0 16.5 9/21/2000 

6.15-16.15 16.5 11/22/2000 
7.64-17.64 18.1 11/22/2000 
7.08-17.08 17.5 11/22/2000 
9.5-19.5 20 7/18/2000 
70.5-80.5 81 9/21/2000 
6.5-16.5 16.5 9/21/2000 
10.7-15.7 15.7 8/1/1988 
10.5-15.5 15.5 8/1/1988 

NA 60 NA 
8.0-23.0 23 7/19/2000 

68.0-78.0 78 9/23/2000 

#ofTimes 
Status 

Sampled 

Active 7 
Active 9 
Active 7 
Active 6 
Active 9 
Active 9 
Active 9 
Active 9 
Active 3 
Active 3 
Closed 9 
Closed 9 
Closed 3 
Active 3 
Active 8 
Active 4 
Active 9 
Active 9 
Active 9 
Active 9 
Active 10 
Active 9 
Active 9 
Active 9 
Active 7 
Active NA 
Closed NA 
Active 9 
Active 9 

The RAM Group 
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Tllble7-4 
Soli Sa .... VIed In Aftnlt c-l'lllon c.Jculallonlln A- 6: GKN l'lldllt7 

8oeln& Tracll, SC. l.tiUII. Mlllourt 

Volollle Total f'GIJchlorlnaled 
Orpnlc l'elnlleum ....,..._4.-JcHJd,_rtlollil BlpllenJII 

~ ~----~~~~:------+----~"~Jd~Na~n..--------~-------r--------~--------~--------~--------~------~ ·-
6A 

68 

6C 

Non-Raldenllal ~ Nall-llelldenllll Canllrudlln Non-RIIIdenlllll Canllrudlln Non-llelldenllll 
Worker Worker Wortcer Wortcer Weoiler Wof11ir WO!tler 

22·1 I·Z 
zz.z 1-1· 

IHWI·: 

129RI 
MW-1-16 

Bl2NI-4 
-IIWWI~ · 

B2l 
M.'l ·7·7 

81151·1 
1829EI·I7 
MW·I·I6 

122-ll' 22-2 1·2 zz.z 1·1 
!Z-2 0. B22Nl.4 BZZNI-4 

IHW B27W1·l BZZWJ-6 
IMW-: '12 HWI·5 IIZ7W1•.3 

~-------EIM~~"·~---t--------+--------+--------~------~--------~---------~ ~ 
.Cl 18111!1-6 

10 
IC6 
311 16:2-7 
31811.11..'1 
118!U-6 

11111!1 

14 

IIIZOii1· 
IB:IIII!l
B27110. 
8271 
82719-! 

120E1· 

·10 

10 
IRC!I-9 

10 

MW-1· 
MWI1 

·11 

B27EIZ·7 iB27E12·7 B27E16-7 82'1£16-7 SEWI!R·S MW-6-ll 

6D BZ7EI~ 8Z7EI•-6 ~RWI!R.A MW6D-IZ 

LL==E~~"==~=±==~=C==~=±~~ 
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September 2004 

Table 7A-5(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6A: GKN Facility 
St. Missouri 

Notes: 

Only Samples With 
VOC Detections 

uglkg- micrograms per kilogram 

30.5 17.5 

Groundwater table is at a depth of8 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

:st:m:;;dill:a:•m:¥.~~::~;;~tm.:!!:;;¥ti::::::::::::::::::::::::::::::::::::::::::::::: 
Bold indicates a detection 

MACTEC 
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Table 7A·5(b) 
SoU Constituents Average Concentrations for Metals in Sub-area 6A: 

GKN FacUlty Construction Worker 
B l T 1 S Louis, Misso rl oe ng ract , t. u 

Metals (uglkg) 

SampleiD ; u 

I ~ 0 5 
~ ~ 5 r:l 

iB21Sl-12 3,100 68,300 12,400 8,100 
~29El-17 9,500 213,000 20,300 11,200 
~-1-16 7,500 77.400 11,900 7,000 

Average Concentration • 
Only Samples With 6,700 119,567 14,867 8,767 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Consttuction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 

:;a.. 

i 
15 
26 
14 

18 

I a 
320 
32(] 
42(1 

353 

MACTEC 
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September 2004 

Table 7 A·S(c) 
SoU Consdtuents Average 

Concentradons for PAHs in Sub-area 6A: 
GKNFacUity 

Construcdon Worker 
B i T 1 S Lo is Mlsso oe ng ract , t. u ' ur 

PAH 
(uglkg) 

SamplelD z 
~ ; 
u 

MW-1-16 1,500 

Average Concentradon • 
Only Samples With 1,500 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 
Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs · 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

MACTEC 
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Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ulYI- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Allalyzed 

10.45 0. 76 0.59 0.84 1.51 o. 76 0. 79 1.20 1.09 

i1M!¥91Bi!&i-il!iil-if.l!ii-:::::::::~:i:::i:::!:!:!:::::::::::~:::::::::::::i:::I:I:::::::: 

September 2004 MACTEC 



• 

• 

• 

Table 7B-5(a) 
Soil Coutltaeats Averap Coaeatratloae for VOC1 ia Sub-area fiB: GKN Facility 

Noles: 
ug,lcg- nic:ro!JamS per ldiowam 
Grolrldwller table Is ot a deplh of 5 feel below gr0111d surface (bgs) for oroa . 

Non ResldeniiiWorlcer--~-table In lhe oroa 
Conslruc:llon Warl<er- above a cleplh ol20 feel bgs 

VOCs - Volalilo Organic Compolllds 

NA- Not AnalyZed 
NO- Not Detected 

:w.wma~~~~=-.:l¥.l¥i¥~WJkt:=:::=:::t: 
Bold Indicates 1 delecllon 

September 2004 MACTEC 
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September 2004 

Table 7B-5(b) 
Soil Constltutents Average Concentrations for TPHs in Sub-area 68: 

GK.N Facility, Non-residential Worker 
B l T tl St. Lo is Mlsso rl oena rae ~, u ' u 

Constituent 
Fractions 

B22N1-4 

rTPH ·ORO 
7/19/2000 NA 
7/24/2000 15,000 
7/25/2000 NA 
7/26/2000 NA 
AV£RA~J; .TP.tt· .DflO ... l$;Q®_. 
TPH· GRO 
7/19/2000 NA 
7/24/2000 1,400 
7125/2000 NA 
7126/2000 NA 
l~_VERAGE TPH • GRO 1,400 
TPH·ORO 
None 
AVERAGE TPH ·.ORO 

Notes: 

RC3-5 

NA 
NA 

20,000 
NA 

2(liPQQ 

NA 
NA 

220 
NA 

220 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker • above groundwater table In the area 
Construction Worker • above a depth of 20 feet bgs 

ug/kg • micrograms per kilogram 
TPH • Total petroleum hydrocarbon 
ORO • Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

1 of 2 

uverau 
Area 

Average 
(ug/kg) 

.17,50() 

810 

MACfEC 
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Table 78-S(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 68: GKN Facifity, Construction Worker 
Boeing Tract I, SL LoUIS, MISSOun 

uven:m 

Constituent B22N1-4 B22W1-6 B28N1-7 MW-7-7 RC2·7 RC3-5 Area 
Fractions Average 

(uglkg) 
rrPH-DRO 
17/1912000 NA NA NA 15,500 NA NA 
11!2412000 15,000 16,000 NA NA NA NA 
7!2512000 NA NA NA NA 980,000 20,000 
712612000 NA NA 16,000 NA NA NA 
AVE:RAGI; TPH • ORO 15;000 . 16,000 16;00Q;> '; t5,50Q: 980,000 20•Q()O . 177,083 
TPH-GRO 
7/19/2000 NA NA NA 660 NA NA 
7!2412000 1,400 270 NA NA NA N~ 

1712512000 NA NA NA NA 65 220 
~!2612000 NA NA 16,000 NA NA NA 
AVERAGE 'fPH:• GRO ~.40Q . 270 16,00Q~· · .f)E)().·. 65 . 22() 3,103 
:TPH·ORO 
None I _I I I 
AVERAGET.PH•ORO . .I I l ·· I · I I , 

Notes: 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table In the area 

Construction Worker - above a depth of 20 feet bgs 

ug/kg - micrograms per kilogram 
TPH -Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO- Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

September 2004 2of2 

• 

MACfEC 



• 
I~ 

I'IIU
O

O
I 

I~ 
I 

n•u...,r.ol 

• 
N

 

'o 

• 



• • 

l 
ll 1 

ll:i 

J
U

 
I"' 

1
1

 
.L.L 

I 
······-

w
m

ssv. l
U
J
l
L
[
-
~
-
-
f
f
l
l
i
l
a
 

J~~~~~~~ 
l"lll 

......... 

( 

i i 



• 

• 

• 

Table 7B-5(d) 
Soil Consdtuents Average Concentradons for PAHs in Sub-area B: GKN Facility 

Non-Residendal Worker 
B in T 1 S Louis Mlsso rl oe 112 ract , t. ' u 

~ 

~ 
(,> 

SampleiD 

I ~ 
t ~ 

~ i ~ 
f;;l I ~ .~ 

~22Nl-4 6800 74 42 
~2-1 1-2 ND ND ND 
R~3-5 22 22 11.25 

Average Concentradon • 
·Only Samples With 3,411 48 26.63 

PAH Detections 

Notes: 

uglkg ·micrograms per kilogram 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Consttuction Worker • above a depth of 20 feet bgs 

PAH • Polynuclear aromatic hydrocarbon 

NA ·Not Analyzed 

September 2004 1 of2 

PADs (Ue/lc !) 

i 
0 

~ i ~ i .~· ,0 
42 300 

ND ND 
11.25 85 

26.63 192.50 

i 
~ ~ ~ 
0 0 

~· ·.~· 
110 62 
520 ND 

22 22 

217.33 42 

I 
I i 15: 

18 18 
ND 500 
22 22 

180 

MACTEC 
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Table 7B·5(d) 
Soil Constituents Average Concentrations for PAHs in Sub-area B: GKN Facility 

Construction Worker 
B in T tl St. Lo is Misso ri oe ag rae L, u ' u 

~ 

~ 
u 

SampleiD I i 
~ < 

""" Q., Q., ~ 

i i ~ 
~ ~· ~ 

IB22N1-4 6,800 74 42 
~28N1-7 19.5 19.5 9.5 
22-1 1-2 NO NO NO 
MW-7-7 19 19 9.5 
RC2-7 19 19 29 
RC3-5 22 22 11.25 
S31B1 6 2-7 21.25 21.25 2.125 

Average Concentration • 
Only Samples With 1,150.13 29.13 17.23 

PAH Detecdons 

Notes: 
uglkg - micrograms per kilogram 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH - Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

September 2004 2of2 

PAHs (uglk z) 

I 
~ 
0 
~ 

ri 
~ .-. 

~ 
~ 

~ 

ii ·.~· 
42 300 
9.5 110 
NO NO 
9.5 210 
9.5 9.5 

11.25 85 
2.125 2.125 

13.98 119.44 

I ~ ~ 
0 

~ 8 
~ 

110 62 
19.5 19.5 
520 NO 

19 19 
19 19 
22 22 

2.125 21.25 

101.66 27.13 

I 
.~ i E 

18 18 
19.5 . 19.5 
NO 500 

19 19 
19 19 
22 22 

5.07 2.125 

17.1 85.66 

MACTEC 
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September 2004 

Table 7B-5(e) 
SoU Constituents Average 

Concentrations for PCBs In Sub-area 6B: 
GKN Facility 

Construction Worker 
BIT tlS LolsMlssorl oe ng rae ' L us, u 

PCB 
(uglkg) 

~ 
SampleiD .... 

~ s 
u 

~ 
RC2-7 lOCJ 

Average Concentration • 
Only Samples With 100 

PCB Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worlcer - above a depth of 20 feet bgs 

PCB - Polychlorinated Byphenyls 
NA- Not Analyzed 

MACTEC 
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Tobie 7B-7(o) 

~-~A-•c..--rorvoc. .. -..,..,a:GKNFo.-,. 
Boelnll Tnct t. st.. 1 ... .a. ..___. 

• 
t ..... 1 f 

.. <1'·1 

27WIW 
I7TWZW 
rTWJriN 
~ 
1281!1W 

-B-IW 
B'1BNIN7.W 
B28MN3W 
B28MIN4W 

B28NIW 
HWIW 
fNJAW 

MW3BW 

~ 
J!!:!JY!_ 

RCIOW 
~ 

RC2VI 
RC3VI 

""'iiOOi ·rc-

Si 
--0 

Toiiii 

13 

12. 

O.l 

I 15.8111 15 

1114 
1":i 
0: 
Q.i 

o:; 
1l 

0.901 0. 
RC8SW Nil 2.5 2.5 Nil "" "" "" 2.5 N.l 

~12.171- 1.11 
22.00 1.00 
24.43 0.79 
25.00 1311.17 

250 44 
50 8 

50.00 1.00 
0.54 28.92 0.54 

13.13 598.80 12.12 
0.811..j. 21.87 0.87 

2.5 

~ 
5 0.5 

10 2.5 
II 21.101 0.90 

f3.7o 
5 
I 

1.20 1.48 .50 1.48 
1.00 ....... 2.50 1.83 
0.79 1.14 2.50 1.14 
0.50 0.50 No\ 0.50 

25 50 25 50 
8 12.5 8 12.5 

1.00 1.00 No\ 1.00 
0.54 0.54 No\ 0.54 

12.12 12.28 1.01 12.28 
0.87 0.92 1.50 0.92 

2.5 5 2.5 5 

---u-5 10 5 10 

I 
: 

0. 

'83.50 1014.25115 _15.111 8l 115.11115.118~ 83. 
2.5 7:l 
0.5 

155.2tj Hif" 1T.f" l.ooili 1.51 -40 

2.50 0.841 1M 1.011 0.791 211 
2.50 1.95 0.5!!1. 0.811 0.50 22 
2.50 25 

25 
8 

5.00 272.31 1.00 1.00 1.00 50.1 5. 
2.89 45.12 0.54 0.54 0.54 28.1 2.89 0.54 0.54 0.54 0. 

511.74 3344.00 13.24 12.18 13.13 511. 
2.33 0.37 0.91 0.71 0.811 21. 

71.55 13.13 13.13 13.13 12.1U,4l 
2.35 0.88 0.15 o.n 0. 

2.5 11 No\ 2.5 No\ 2.5 No\ No\ No\ : 
5 No\ ..!:!6 5 No\ 4.1 Nil No\ No\ 

1.1 Nil No\ No\ I 
11.47 ~ ..!:!6~--0.M_.J!, 

:::::::::::::::::::<':~caiMt''''':':<:::::::::: :::::::::::~: ::::<~: .::::·~~ :=:=:: ::::~.50 :=:::~.50 ':<::::::::Nil ::::::~=: .::::: ~=~.50 22.00 0.90 0.90 I .40 2.50 I .40 2.50 14.10 0.50 0.90T o:5ii't'22.ooiiJ.SOt i.Mio.50i"':5'iif 0~ 

·••·•· o• ··o·.· 

> g.·: l 
•••.• \IY .1 .... ·· 

71.• 

0. 
2:: 
2.: 

13.20115 

15.iiiT« 

305. 

207. 
1. 
'"·: I[ 

111 
-""2.! 

113.501 38. 

li 

31.501 10 

I. 
7.4ili 
i2i:iil3ii. 
0: 

_'I,_ 11 
-~-~ ... ~ ------: 

1.55..1. 0.90 0.50 1' 
120 No\ 5I ~.51 

::;: :;:;:;: ::;:;:;:;:;:;:. :;:;:;:; .. 
0.711 7.0C 0.50 O.P" • --
1301 125 I 

:;:;:;:;:;:;:;:.: :;:;:;:;:;::.· ::::;:: . :;:::::::::::::::::::::=::::::;::::::::::::::::;:::::::::::No\ .,,,,)i! :;:::::::: :,:,:::::::;:::::,.,:,:;:No\ ::::::::::::No\,:,:::::':::;:;::::::::::"":;::::::~::;::::::::~~ ::::::::125 :::;::::~ :,:,:,}25 ;::::;::~ ::::::/25 :;::::::::;~ :, ~25~ Jggb ~2!!~~ 
Avaw.ce CoacenlratleB-
~Solllpleo- 140.31 1.55 1.11 o.74 1sa 1141 7.51 122 4.24 11.11 13.31 7.51 14.22 1.11 14.13 11.15 512.14 35.011 1.11 l1so 171.ea131.55l12.14l 3.331 3.2011111 11.se 111021 51.37 1111.151 3.52 1a.n 110.011 

voc~ 

-· ugti·"'~---
VOCs. VolltileOrgenc c~ 

,;:;~~~~~=~=~==: 

MAcrF.C 
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Average Concentration
Only Samples With 

VOC Detections 

Notes: 
ug/kg - micrograms per kilogram 

26.83 2.92 3.47 3.60 233.11 12.38 12.43 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

ij,iti§:B:~IIIi~l.ili!Ri~!)i!)it!!!!!::::::::::::::::):: 
Bold indicates a detection 

September 2004 

600.25 29.44 90.25 
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September 2004 

• Table 7C-S(b) 
SoU Constitutents Average Concentrations for TPHs in Sub-area 6C: 

GKN Facility, Non-residential Worker 
Boeilu! Tract 1. St. Louis. M.· • - .......... ,_,, 

Constituent Area 

Fractions 
820E1-6 820E2-8 82711G-9 827111-9 82719-9 Average 

(uglkg) 
rfPH· DRO TPH-DRO 
7/1812000 NA NA NA NA NA 
7/19/2000 170,000 490,000 NA NA NA 
7/2012000 NA NA NA NA NA 
7/21/2000 NA NA NA NA NA 
7/25/2000 NA NA NA NA 1,400,000 
11/14/2000 NA NA 650,000 120,000 NA 
712212003 NA NA NA NA NA 
7/2512003 NA NA NA NA NA 
AVI;FlAGE TPH. • ORO ~ 170~000 '4~.QQO., ' .Q5Qi000. 120,QOO .· . 1,4()0;,00() ~-®Ct 
ITPH·GRO 
711812000 NA NA 
7/19/2000 65 320,000 
7/20/2000 NA NA 
7/21/2000 NA NA 
7/2512000 NA NA 
11/14/2000 NA NA 
7122/2003 NA NA 
7/2512003 NA NA 
~VERA.GETPH- GRO ~5 .·. ' 320;006'· 65 
rTPH··ORO 
7122/2003 NA NA 
7/2512003 NA NA 
AVERAGE· TPH.· ORO. 

Notes: 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

l of 2 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
65 65 

NA NA 
NA NA 

~· .. 

NA . NA 
NA NA 

TPH-GRO 
N_~ 
NA 
NA 
NA 
65 

NA 
NA 
NA 

6.S G4-.05~ 
TPH-()RO 

N~ 
NA 

ORO - Diesel range organic 
ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

• 

MACTEC 
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Table 7C-S(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 6C: GKN Facility, Construction Worker 
Boeiru! Tract 1. St. Louis. M" • ---

Constituent 
820E1-6 820E2-8 827E2-12 

Fractions 

ri"PH-DRO 
7/18/2000 NA NA NA 
7/19/2000 170,000 490,000 4,500,000 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 
7/25/2000 NA NA NA 
11/1412000 NA NA NA 
7122/2003 NA NA NA 
7/25/2003 NA NA NA 
!4Vi;RAGE T~H.-" PF\0 .. 170;QQO, A~.OPQ' - 4,5()Q;QQO 
ITPH-GRO 
7/18/2000 NA NA NA 
7/1912000 65 320,000 240 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 
7/2512000 NA NA NA 
11/1412000 NA NA NA 
7122/2003 NA NA NA 
7/25/2003 NA NA NA 
AVI;RAG.E TPH .. GRQ .·~ -.· .. ··.· .~Q.OQQ'', ·,:;. a4o' 
ITPH-ORO . 

7122/2003 NA NA NA 
7/25/2003 NA NA NA 
~VI;RAGE TPH • Of.lO 

Notes: 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarllon 

September 2004 2of 2 

82711Q-9 

NA 
NA 
NA 
NA 
NA 

650,000 
NA 
NA 

650.000 . 

NA 
NA 
NA 
NA 
NA 
65 
NA 
NA 

-~· 

NA 
NA 

82711-12 827111-9 

NA NA 
NA NA 
NA NA 

16,000 NA 
NA NA 
NA 120,000 
NA NA 
NA NA 

1.~.QQQ- 12Q;QQO,. 

NA NA 
NA NA 
NA NA 

150 NA 
NA NA 
NA 65 
NA NA 
NA NA 

.t5Q'' ·, 6~ •. 

NA NA 
NA NA 

" 

DRO - Diesel range organic 
ORO - Gasoline range organic 
ORO- Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

82719-9 

NA 
NA 
NA 
NA 

1,400,000 
NA 
NA 
NA 

. 1,40(),QQO_ . 

NA 
NA 
NA 
NA 
65 
NA 
NA 
NA 

. .-. QS', · .. 

NA 
NA 
.:, 

• 
uverau 

Area 
Average 
(ug/kg) 

TPH·DRO 

. 1,Q49,429. 
TPH-GRO 

:. ~.~7 

TPH~ORO 

MACTEC 
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Table 7C-5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6C: GKN FacUlty 

Non-Residential Worker 
B i T 1 S Louis Missouri oe ng ract , t. ,, 

Metals (Ug/kg) 

SampleiD 
::& 

(.) ::& :::;) 

::& ::::» i z w ::::» i 0 iE 0 Q a: 
~ c ·~· ::c m .u 

827E15-8 NA NA NA 10,000 
827E1-9 7,200 164,000 290 69800 
827E7-10 2,800 75,700 310 9300 
827E9-10 5,900 163,000 740 13400 
82714-5 4,400 233,000 310 13_!_200 
82716-8 10,850 166 000 330 93650 
82717-3 7,700 293,000 330 18000 
82719-9 6,500 189,000 320 17600 
827S1-5 2,200 75,400 320 10,700 
827S2·8 7,000 108,000 320 16,000 
Average Concentration -

Only Samples With 6,061 163,011 363.3 27,165 
Metals Detections 

Notes: 
ug/kg • micrograms per kilogram 
Groundwater table Is at a depth of 10 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table In the area 
Construction Worker· above a depth of 20 feet bgs 

NA • Not Analyzed 

September 2004 1 of2 

> a: 
::::» 

Q 0 

:3 a: w _, ::& 
NA NA 

14,100 47 
7,300 60 

12,600 65 
8,700 19 

13,400 27 
12,200 17 
14,000 20 

6,400 11 
10,500 29 

11,022 33 

::& 
::::» z w _, 
·~ 

NA 
315 
310 
320 
310 
330 
530 
320 
320 
320 

342 

MACTEC 
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Table 7C-5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6C: GKN FaclUty 

Construction Worker 
B in T 1 S Louis Mlsso rl oe 112 ract , t. §, u 

Metals (uglkg) 

SampleiD 
::& 

(,) ::& :::;) 

::& ::i) i z 
Ul 

:::;) i 0 
tn a: Q a: 
~. < ~ n ID 

827E10·12 2,700 91.800 325 11.800 
827E15·8 NA NA NA 10000 
827E1·9 7,200 164,000 290 69,800 
827E2-12 9,400 176,000 1,200 17,200 
827E3·12 2;700 101,000 315 11,800 
827E4-12 1,500 64,800 310 13.700 
827E5-14 4,400 103,000 740 10,900 
827E6·12 4,600 85.100 320 13.300 
827E7·10 2,800 75,700 310 9,300 
827E8-11 4,200 146,000 660 13,700 
827E9-10 5,900 163,000 740 13,400 
82711-12 5,500 152.000 76 13400 
82712·11 3,700 71.600 335 14,400 
82713-12 7,700 142.000 98 17500 
82714-5 4,400 233,000 310 13,200 
82715-14 5,400 122,000 310 17900 
82716·8 10,850 166,000 330 93,650 
82717·3 7,700 293.000 330 18,000 
82718·15 8,500 295,000 180 18,700 
82719·9 6,500 189,000 320 17,600 
82781·5 2,200 75,400 320 10,700 
82782-8 7,000 108,000 320 16,000 
MW-5-12 8.200 84,400 320 14,500 
MW-8-14 5,800 107,000 335 18.100 
MW8AS-12 10,750 303,500 1,395 16,400 
Average Concentration • 

Only Samples With 5,817 146,346 424.5 19,798 
Metals Detections 

Notes: 
ug/kg - micrograms per kilogram 

Groundwater table Is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table In the area 
Construction Worker • above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 2of2 

> a: 
:::;) 

Q (,) 

.~ 
a: w 
::& 

7.600 65 
NA NA 

14,100 47 
10,400 25 

9,200 65 
7.000 60 

10.600 60 
7,600 65 
7,300 60 
8,000 65 

12,600 65 
9.100 19 
6.800 21 
9.700 26 
8.700 19 

12.800 30 
13.400 27 
12,200 17 
11,700 21 
14,000 20 

6.400 11 
10.500 29 

8,600 16 
11.900 18 

9,800 65 

10,000 38 

::& 
::» -if] 
..J 
1)1 

325 
NA 

315 
315 
315 
310 
310 
320 
310 
330 
320 
325 
335 
320 
310 
310 
330 
530 
330 
320 
320 
320 
320 
335 

322.5 

329 

MACTEC 
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Table 7C-S(d) 
Soil Constituents Average Concentrations for PAHs in 
Sub-area 6C: GKN FacUlty Non-Residential Worker 

B in T 1 S Louis Mlsso rl oe 1g ract ~1 t. ~. u 

PAHs(ua/Q) 

~ I c:.> 

SampleiD ~ ~ 
~ 0 

~ < ~ ...... ...... 
~ e 
2 2 5 
~ ~· t9 

B27l4-5 9.5 9.5 72 
B2719-9 95 95 740 

Average Concentration • 
Only Samples With 406 

PAH Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 
. NA • Not Analyzed 

1 of2 

I 
~ g 
~ 

18.5 
190 
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Table 7C-S(d) 
SoU Constituents Average Concentrations for PAHs in 

Sub-area 6C: GKN Facility Construction Worker 
Boeing T 1 S Lo is, M' rl ract L, t. u JSSOU 

.PAlls (Ug/kg) 

I ~· 
., 

c;,.) 

SampleiD i 0 

~.· 
~ ;. -· < = 
~· -S' 

m ~: ~·. 

·= ii 
B27E2-12 94 39 9.5 
B2714-5 9.5 9.5 72 
B2719-9 95 95 740 

Average Concentration • 
Only Samples With 66.17 47.83 273.83 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater !able is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater !able in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

2of2 

I 
~' 
0' 
·~.' 
44 

18.5 
190 

84.17 

MACTEC 
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Table 7D-S(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6D: GKN FaciUty 
B I T t1 St. Lo Is Mlsso rl oeang rae L. u 5. u 

VOCs(ug fkg) 

w 2 z 
c( w 

~ 
:I -w 

:& z 
0 ~ SampleiD a: 
0 
:::» ~ 
...1 ...1 
u.. > 
Q ~ 0 w a: 
9 ...1 z > w 
:c :c ~ 
(,) Iii ...1 

Q :I! e 
Non- Residential Worker 

B27E12·7 8.4 NA 25 
B27E14·6 ~.5 125 52 

Average Concentration • 
Only Samples With 5.45 38.5 

VOC Detections 
Constructlqn Worker 

B27E12·7 8.4 NA 25 
B27E14·6 2.5 125 52 
MW-6·13 NA 12 3.2 

Average Concentration • 
Only Samples With · 5.45 68.5 26.73 

VOC Detections 

Notes: 
uglkg • micrograms per kilogram 
Groundwater table is at a depth of 9 feet below ground surface 
(bgs) for area. 

Non Residential Worker· above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 

VOCs • Volatile Organic Compounds 
NA • Not Analyzed 
Bold Indicates a detection 

MACTEC 



.---------- ----

• 

• 

• 
September 2004 

Table 7D·5(b) 
Soil Constitutents Average Concentrations for TPHs in 

Sub-area 6D: GKN Facility 
Non-Residential Worker and 

Construction Worker 
8 in T 1 St. Lo is Misso ri oe 1g ract ' u 5~_ u _ .......... 

Constituent 
B27E1&-7 

Area 

Fractions Average 
(ug/kg) 

TPH • D.RO TPH·DRO 
7/19/2000 NA 
7/2/2003 2,500 
7/2512003 NA 
AVERAGE TPH ·.[)RQ 2.500 .. 2;!iOQ 
TPH·GRO .TPH·GRO. 
7/19/2000 NA 
7/212003 12,00(1 
7/25/2003 NA 
AVe.R~Gl; .• "ff)tt·J313_Q t2;00Q 12;QOQ 
ITPH-ORO .. TPH·ORO 
7/2/2003 2,500 
7/25/2003 NA 
AVERAGE TPH • ORO 2~600i 2j500 

Notes: 
Groundwater table is at a depth of 9 feet below ground surface 
(bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA • Not analyzed 

MACTEC 



• 

• 

• 

Table 7D·5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6D: 

GKN Faclllty Non-Residential Worker 
B in T 1 S Lo Is Mlsso rl oe ag ract 1, t. u ' u 

Metals (uglkg) 

SampleiD 

~ u 

~ i :i 
~· § ~ 

SEWER-S 5,800 174,000 30S 
SEWER-S 4,500 123,000 740 

Average Concentration • 
Only Samples With 5,150 148,500 522.5 
Metals Detections 

Notes: 

uWJtg - micrograms per kilogram 
Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA- Not Analyzed 

Table 7D·5(c) 

; 
0 

e 
11,000 
21,000 

16,000 

s ... ' 

14,400 
10,200 

12,300 

Soil Constituents Average Concentrations for Metals in Sub-area 6D: 

September 2004 

GKN Facility Construction Worker 
B in T t 1 St. Louis Mlsso rl oe 1g rae ' ' u 

Metals (ug/kg) 

SampleiD· ; u 

~· i 
~· 

Q 

~ .tS 
M_W-6-13 17,700 195,000 120 
MW6D-12 9,000 143,000 760 
SEWER-S 5,800 174,000 30S 
SEWER-S 4,500 123,000 740 
Average Concentration • 

Only Samples With 9,250 158,750 481.3 
Metals Detections 

Notes: 

uWJtg - micrograms per kilogram 
Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

I 
e 

15,000 
14,300 
11,000 
21,000 

15,325 

Q 
~· 
:5 
8,400 

27,700 
14,400 
10,200 

15,175 

~ 

~ u 

.~ 
6(J 

6S 

;:a. 

~ 

~ 
21 
6S 
60 
6S 

53 

MACTEC 



• Table 7-6 
Groundwater Samples Used in Average Concentration Calculations In Area 6: GKN Facility 

Boeing Tract 1, SL Louis, Miss rl ou 

Sub-
Volatile Total Polynuclear Polychlorinated 
Organic Petroleum Aromatic 

Blph~nyls 
Metals 

area Compounds Hydrocarbons Hydrocarbons 

B21SIW B29EIW B21SIW 
6A B2911W MWlW 

MWIW 
B22E2W B22E3W , B22NtW ~CJW . ~22B2W 
:Q-22E3W lJ22NIW RC2W 'RC2W J.32.2E3W 
B22NlW .J328MW1W B22NlW 
B22W1W .B28MW3W J322Wl'W 
B27WlW B28MW4W B27WlW 
B27W2W B28N1W . l327W2W 
l327W3DW HWlW B27W3l>W 
B27W3SW MW3W ~l7W3SW 
B28EIW RCIW · Jl28B,1W 
B28MW1W RC2W B28MW1W 
B28MW2W RC3W B28MW2W 
B28MW3W B28MW3W 
B28MW4W .B28NIW 

• 
B28N1W iR,ClOW 

6B 
HWlW JtCIW 
MW3AW .. RQW 
MW3BW l{C3W 
MW3W 

. 

. !tC4W. .. •. 

MW7W '· ,:. .. l_tGSW 
RClOW .RC6DW 
RClW ·RC6SW 
RC2W .. ~C7W 
RC3W HWlW 
RC4W MW3W 
RC6DW MW7W 
RC6SW MY/9SW 
RCSDW .~c,sw 
RCSSW •RC9W .. 

RR5W 

• 
September 2004 Page 1 of2 MACTEC 



• Table 7-6 
Groundwater Samples Used in Average Concentration Calculations in Area 6: GKN Facility 

B in T t 1 St. Lo is M" ri oe 11 rae , u , ISSOU 

Sub· 
Volatile Total Polynuclear 

Polychlorinated 
Organic PetrOleum Aromatic Metals 

area Compounds Hydrocarbons Hydrocarbons 
Biphenyls 

B27EIW B25MWIW B25MWIW 
B27E2W B25MW4W B25MW4W 
B27E4W B27ElW B27EIOW 
B27112W B27E2W B27EllW 
B2711W B27110W B27El5W 
B2712W B27111W B27EIW 
B2715W B2711W B27E2W 
B2716W B2712W B27E3W 
B2717W B2716W B27E4W 
B2718W B2717W B27ESW 
B2719W B2719W B27E6W 
B27S2W MWSASW ·B27E7W 
B27S3W MW5CSW B27E8W 
MW5ASW B27E9W 
MW5W B2711W 

6C MW5W B2712W 
MWSASW B2715W 
MWSW B2716W 

• B2717W 
B2718W 
B2719W 
B27SIW 
B27S2W 
B27S3W 
MW5ASW 
MWSBSW 
MWSCSW 
MWSDSW 
MWSW 
MWSASW 
MWSW 

B27El2W ·MW6W 

6D B27E16W SEWER.W 
MW6W 

• 
September 2004 Page2of2 MACTEC 
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Table 7A·7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 6A: GKN FacWty 

SampleiD 

B21SIW 
B29AW1W 
B29ElW 
B2911W 
MWIW 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 

ug/1 - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA • Not Analyzed 

B in T 1 S Lo is M' ri oe ag ract L, t. u ~, ISSOU 

VOCs 
(ua/1) 

~ 
~ 

I r;;l 

~ 
~ 5 ~ 
c;.> ~ 

~ ~ ~ 
.... Q 
@ z ~ ~ 0 

~ 
~ 

~ ~ r;;l 0 
~ I = 5 0.5 0.5 0.52 0.5 

5 o.s 0.5 0.5. OS. 
4.6 o.~ o.s o.s O;S . 

5 0.5 0.6 0.5 1.7 
21.36 1.29 0.68 1.50 . 2.32 

10.45 0.76 0.59 0.84 1.51 

No VOCs except acetone and/or methylene chloride detected in the sample 

September 2004 

I 
~ 
~ r;;l 

~ ~ 

I Q ~ ~ 
·~ 

~ ~ c;.> 

~ z ~ c;.> .... 
~ Q 

~ I 

·f'i 0 
~ ~ ! ~. i e 

Q_ 

NA 0.5 0.5 0.5 
.NA 0.5 0~4. 0.5 
NA: i).S. o.~ • o.s 
NA 0.37 0.77 2.1 

0.76 1.50 2.32 0.68 

0.76 0.79 1.20 1.09 

MACTEC 
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September 2004 

Table 7A-7(b) 
Groundwater Constitutents Average 

Concentrations for TPHs in Sub-area 6A: 
GKNFacUity 

B in T 1 S Lo Is Misso l oe aa ract ' t. u ,, ur 

Constituent 
Fracdonby B29E1W 

Sample Event 

TPH-DRO 
7/21/2000 
7/26/2000 
7/27/2000 

~~~E 2?0 
TPH-GRO 
7/25/2000 
7/2612000 
7/27/2000 

~-V~GE 730 
TPH-ORO 
IN one 
~VERAGE 

Notes: 

ug/1- micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 
ORO • Gasoline range organic 
ORO - Oil range organic 

Bold indicates a detection 
NA - Not analyzed 

25(] 
NA 
NA 

730 
NA 
NA 

uverau 
Area 

Average 
(ugll) 

TPH-DRO· 

;250 
l'PH•GRO 

730. 
rrPH-ORO 

MACTEC 
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Table 7A-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 6A: 

SampleiD 

B21SlW 
MWIW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1 • micrograms per liter 

NA • Not Analyzed 

Bold indicates a detection 

September 2004 

GKN Facility 
B ln T t1 St. Lo • Misso ri oe 11 rae L, UJS, u 

Metals (ugll) 

t,) 

·~ ~· ~ i 0 

~ = B .·~ .~ 
196 22900 13.4 1060 

7.39 233.63 1.69 17 

102 11,567 7.54 539 

! 
Q 0 

~· ~. .::J· 
388 1.3 
8.25 0.2719 

198 0.79 

I 
~ .fi3 

7 
26.25 

16.63 

MACTEC 



• •• • 
T-711-71to) 

-~A-C -hrVOOo .. --QI,GKNF_,. 
!::I TI'Mill SL.!.:::. .......... 

II I I I I 1.1 I I I I I I I I I T"" I • I 
-· I l Ill g ! II I I ~ I ! ! 

1 II ~ ~ Ill l ~ 1 1 i 11 1 11 ~ 1 11 it 1 ~ tltu 1 ; 
11 

l Dl
1

:11:1 
188!1.001 1UIII 1&2111-ts: 15. 1SJ 11 

NA D ,_ 1.1 1. 1. II 2 4.11 1. 1. 1. - 8.12 iili m 
~ 

I. MW3AW -= 
ACt ow 

AC2W 

ACcW 

I "'1iCiifiW 

'= 
''" 

~
~ 

0. 0 
12 

0.711 

~ 
~ 

111.131 ta 
0. 

12. 
o. 

D. - 1 
o. 

1. 

.!!; 

1 D. 
D 0 

1. 1. 

12.1 18.1 
D. 

20. 1.1 2. D. D. D. 1. 2 0. 
22. 0 ~ D. D. D. D. 2.21 0.11 
25. 11 2. a. .. 11.110 -.aa :B Jl 

1 
11 1M NA 

10. 1. 5.• 
211.11 0. 21 

1 .,.. 
21. D.ll1 Ull 0.811 .... o.m. ~ 2.!11. .... .. 0.821 . ~ '.!1. ~l:i 

' ...., u. w ~ ' ... v. 
1 2. 2. 1 1 

22. 0. 2 0. 0 0. 2. 1..11 1.1 1. 
NA1 NA1 NA1 "liiAT .t.T "'liiAr' "'iW'" _. "iii" 5I" "iii" z Uiil" I 2. 2. 2 1.1 1 
~NAI 2. • 2. '·· .. 1 . • ·: 1 2. ,. 2. " 1.2!1 . 

11.1111 0.1111 D.llll NAI 11.1011 o.IOI 22. 0.111111· lAIII 2'1im tAiil 2 0. D: . 22. D. U 0. 0. 0 0. 2 L 7 1. 
1 11 1 1 1 I I I 1801 I I 

• A • A - A •• '. •' .lil!lr. CCJ I 2.1 '. ' 1 . . 2. 

o.iJ ....... - I.....,I .. I711IC1.74I&.ai11A1 7.a I 1.22 I uc I an l1ut I 7.8 114221 7.- 114.11 . n• A2.141- 7.71 uo - 11.a 12.14 1.22 uo 1.11 1... 11.111 11.17 111.- Ul 141.77 111.01 

-.... _ .... ....., ___ _ 
....... _ 
... wx:a ... - .......... ...., 
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• 
Constituent 
Fraction by B22E3W 

Sample Event 

jTPH-DRO 
7/24/2000 NA 
7/2512000 600 
7/26/2000 NA 
7/2812000 NA 
10/23/2001 NA 
3121/2003 NA 
6/1812003 NA 
4/29/2004 NA 
AVE.R~~E. ·eoo. 
rTPH-GRO 
7/24/2000 NA 
7/2512000 130 
7/26/2000 NA 
7/28/2000 NA 
312112003 NA 
6/18/2003 NA 
412912004 NA 
AcV~_AQE .. '. 1;30 
TPH.oORO 
3121/2003 NA 
6/18/2003 NA 
4/29/2004 NA 
AVERAGE' 

Notes: 

ug/1- micrograms per liter 

TPH -Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

• Table 78-7(b) 
Groundwater Constitutents Average Concentrations for TPHs in Sub-area 68: GKN Facility 

B22N1W 

2,900 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2~900. 

3,600 
NA 

. NA 
NA 
NA 
NA 
NA 

3&00. 

NA 
NA 
NA 

.,...,.,.. .. .,. & &--· .. , -- -"....0, ... , .. ..__ ___ 

B28MW1W B28MW3W 

NA NA 
NA NA 
NA NA 
NA NA 

170 150 
NA NA 
NA NA 
NA NA 

17Q'- . . 1:50\ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

B28MW4W B28N1W HW1W 

NA NA 480 
NA NA NA 
NA 250 NA 
NA NA NA 
NA NA NA 

420 NA NA 
310 NA NA 
NA NA NA 

3~ 25Q . :4SQ ... 

NA NA 180 
NA NA NA 
NA 1,000 NA 
NA NA NA 

460 NA NA 
1,000 NA NA 

NA NA NA 
. 730 1000 .. 0 18Q, 

50 NA NA 
50 NA NA 
NA NA NA 

.. so· 

MW3W RC1W RC2W 

NA NA NA 
NA 250 340,000 
NA NA NA 

250 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

.· ~5() 250 340:ooo···· 

NA NA NA 
NA 130 2,100 
NA NA NA 

1,700 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

llOQ 13() ~lQQ,. 

NA NA NA 
NA NA NA 
NA NA NA 

'" ' 

• 
uverau 

RC2W Area 

-2004 
RC3W Average 

(ug/1) 
TPH-DRO 

NA NA 
NA 49,000 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

7,000 NA 
':7,000 . 49;000 ~3,451 

TPH-GRO 
NA NA 
NA 140 

. NA NA 
NA NA 
NA NA 
NA NA 

250 NA 
:--~.50_· 140 ... 

TPH.;ORO 
NA NA 
NA NA 

250 NA 
7' 25.0 150 

MACTEC 
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Table 7B-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 6B: GKN Facllity 

SampleiD 

B22E2W 
B22E3W 
B22N1W 
B22W1W 
B27W1W 
B27W2W 
B27W3DW 
B27W3SW 
B28E1W 
B28MW1W 
B28MW2W 
B28MW3W 
B28N1W 
HW1W 
MW3W 
MW7W 
MW9SW 
RC10W 
RC1W 
RC2W 
RC3W 
RC4W 
RC5W 
RC6DW 
RC6SW 
RC7W 
RC8SW 
RC9W 
RR5W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 - micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

g 
z w 
tn 
~ 
5n 
453 

70.9 
47.5 
27.6 
84.2 

5 
109 

82.8 
18.07 
47.18 
27.14 

23.2 
499 

14.27 
13.18 
42.55 

112 
15.4 
549 

9.85 
109 
37.9 

11 
16.4 
61.4 

5 
23.8 
37.7 

108 

B In Tra t 1 St. Louis Missouri oe 12 c l, s, 

Metals· ug/1) · 

::::&. 
::& ::) > ::::& 

:IE ::) i a: ::) 
::) 

·~ ::) i 0 Q u a: Q a: 
~ 

a: 
c ~ 5 !I lM m 

57,000.0 2.5 2170.0 684 1.8 2.5 
13[100.0 2.5 2390.0 802 2.2 2.5 
5,no.o 14.9 426.0 542 0.42 36.4 

23,400.0 23.4 2560.0 1,180 2.1 2.5 
397.0 2500 72.9 27.6 0.84 2.5 

71_660.0 2500 336.0 95.2 0.51 2.5 
553.0 2500 5.0 1.5 0.1 2.5 

2,070.0 2500 250.0 97 0.25 7.2 
1,620.0 2.5 301.0 105 0.43 2.5 

730.0 419.8 24.4 21.65 0.13 27.5 
500.8 509.06 26.1 79.24 0.1 26.25 

2203.3 370.53 76.5 112.64 19.19 2.5 
637.0 2.5 54.6 19.2 o.on 2.5 

19000.0 2.5 906.0 798 2 32.6 
615.2 1.78 35.7 15.24 0.12 18.33 
666.7 2.1 29.28 13.64 0.0956 26.25 

3 690.9 230.26 105.82 56.13 0.27 51.25 
3280.0 2500 641 267 1.2 2.5 

589.0 8.6 64.5 19 0.16 2.5 
2100.0 24.2 159 39.8 0.2 2.5 

928.5 2.5 37.2 12.3 0.075 2.5 
2540.0 2500 490 220 0.61 2.5 
1,020.0 2500 91.5 31.6 0.1 2.5 

820.0 2500 16.2 34.8 0.1 2.5 
841.0 2500 69.8 22.6 0.1 2.5 

3160.0 2500 411 124 0.49 2.5 
756.0 2500 25.2 5.9 0.1 2.5 
488.0 2500 71.2 24.9 0.1 2.5 

1,630.0 2500 91.1 33.5 0.1 2.5 

5,440 1,176.5 412 189 1.17 10 

w 
tn w z 

a: c 
w CJ 
::i z 

~ iii 
5 I\! A 
5 NA 

1.2 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

7.5 NA 
7.5 NA 

5 NA 
5 N 
5 N 

6.67 N 
7.5 N 

12.5 6400 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 6,400 

MACTEC 
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Table 7B-7(d) 
Groundwater Constituents Average Concentrations 

for PAHs in Sub-area 6B: 
GKN Facility 

B T ct 1 St. Lo is Misso oe ng ra ' u ' ur 

SampleiD 

B22NIW 
RC2W 

Average Concentration • 
Only Samples With 

PAH Detections 

Notes: 

ug/1- micrograms per liter 

PAH- Polynuclear aromatic hydrocarbon 
NA- Not Analyzed 

Bold indicates a detection 

PAH 
(ug/1) 

I 
u 

~· ~ ·~l 
'!a < < 1:1-o s i 
~ I 

43 2.5 
25 250 

34 126.25 

I 
~ 

5 
25 
86 

55.5 

MACTEC 
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Table 7B·7(e) 
Groundwater Constituents Average 

Concentrations for PCBs In 
Sub-area 6B: 
GKNFacUity 

B i T 1 S Louis, Mlsso rl oe ng ract L, t. u 

SampleiD 

~ClW 

IRC2W 
Average Concentration • 

Only Samples With 
PCB Detections 

Notes: 

ug/1- mil:rograms per liter 

PCB - Polychlorinated Byphenyls 

NA - Not Analyzed 

Bold indicates a detection 

PCB 
.~. 

.... 
~ .... 
1:11: 

Q 
·~ 

11 
s~ 

296 

MACTEC 
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SampleiD 

B27E1W 
B27E2W 
B27E4W 
B27112W 
82711W 
82712W 
B2715W 
82716W 
82717W 
B2718W 
B2719W 
B27S2W 
B27S3W 

MW5ASW 
MW5W 

MWSASW 
MWSW 

A 'fti'IIP Concentration -
Only Samples With 

VOC Detectioas 

Notes: 

ugll • micrograms per liter 

V0Cs • Volatile Organic Compounds 

NA • Not Analyzed 

September 2004 

w z 
c( w 

~ z w 

~ 0 a: 
g 0 a: ::c 9 0 

~ :z:: 
S:! c;. Q • - -.,: .,: 

1.3 0.58 
0.5 0.5 
NA 2.5 
0.5 0.5 
0.5 2 
0.5 1.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 

.0.5 0.5 
0.5 0.5 

1.05 1.05 
1.30 1.30 
O.SE 0.86 
0.68 0.68 

0.67 0.88 

• 
Table 7C-7(a) 

Groundwater Constituents Average Conc:entratioas for VOCs in Sub-area 6C: GKN FadUty 

- -- -- -- - .. . 
VOCs(ugll) 

::;- w 2' 
~ 

z w c( w w 
g z w w E :E z c( Q z - ~ ~ a: w w 
w :E z g ~ ~ z 0 :111:: w 2' ~ w a: 

~ 
Q :z:: 0 0 

_. 
ID a: ii: 0 a: ;::) :111:: 5 :E g _. c( g _. _. 

0 - ;::) 

~ 
:E > w IL ID a: %: (I) a: ::c c ~ 0 

9 z 0 0 ~ 0 Q 0 !Q· w w c w 
:z:: z z z z z 0 Q a: _. _. 
S:! 

= ~ 
w 0 0 0 a: c;. g > > 

Q N :E ID ID g - :z:: ~ ~ w z 0 a: a: 0 c;. :z:: 0 
- ~-- ~ g; ~ ~ a ..... ~ u _a :E :E 

740 2.5 5 0.5 0.73 0.5 0.5 2 NA NA 2.5 2.5 
0.5 2.5 5.9 0.5 0.5 0.91 0.5 0.5 NA NA 2.5 2.5 
N~ NA NA 2.5 NA NA 2.5 2.5 190.6 NA NA NA 
NA NA NA 1.17 0.5 NA 0.5 0.5 1.55 1.8 NA NA 

290 2.5 5 0.5 0.5 0.5 0.5 0.92 NA NA 2.5 2.5 
290 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

0.81 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
0.51 2.5 5.4 0.24 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

0.5 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
0.38 2.5 5 0.5 0,5 0.5 0.5 0.5 NA NA 2.5 2.5 
0.5 16 34.5 0.5 0.5 2.15 0.5 0.5 NA NA 14.5 2.6 
0.5 2.5 5 0.5 0.5 0.5 0.32 0.5 NA NA 2.5 2.5 
3.4 2.5 4.4 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
NA 7.50 30.91 1.05 1.05 2.50 1.05 3.41 91.64 1.15 30.91 30.91 
NA 4.17 13.00 1.30 1.30 1.83 1.30 2.10 10.48 2.75 12.50 12.50 
NA 7.50 21.82 0.99 0.86 2.50 0.86 2.50 0.75 0.95 21.82 21.82 
NA 3.75 21.36 0.78 0.68 1.50 0.68 2.32 3.86 0.95 21.14 21.14 

4.26 11.49 0.77 0.63 1.06 0.72 1.22 95.65 1.52 8.39 7.60 

• 
w z w 

ffi w w 
Q z 0 a: w 

~ 
a: w 

0 0 z _. _. w w :z:: 0 :z:: 
~ Q 

0 0 a: a: w 0 c 0 z ~ 
0 .... a: _. 

w :z:: w _. 
0 z J; 0 :z:: 

> 

~ 
w 

_. 0 

i ;::) I 
:z:: _. _. 0 > e z e ::; 

0.5 3.5 0.36 NA 2700 1.1 
0.5 0.5 0.5 NA 0.5 1 
2.5 2.5 2.5 2.5 388.45 2.5 
0.5 0.5 1.17 0.5 0.5 0.5 
0.6 0.5 0.5 NA 620 31 
0.5 0.5 0.5 NA 200 18 
0.5 0.5 0.5 NA 7.4 1 
0.5 0.5 0.5 NA 0.5 16 

0.47 0.5 0.5 NA 0.46 1 
0.6 0.5 0.38 NA 0.25 1 
0.5 0.5 0.5 NA 0.5 1 
0.5 0.5 0.5 NA 0.5 1 
0.5 0.5 0.5 NA 0.5 1 

3.41 1.05 3.23 2.93 104.83 3.07 
2.11 1.50 1.70 1.50 49.40 6.98 
2.50 0Jif3 2.42 0.75 0.86 1.09 
2.32 0.68 2.19 0.70 1.30 0.95 

1.12 0.92 1.08 1.48 239.76 5.19 

MACfEC 
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Ta.) 
Gn.ad-ter c.astlbofnts A-... Colocentndeas for TPHs In Sub-ara 6C: GKN Facility 

lleeiBI! TI'Kll. St. U.ls. M-.r1 = I B25MW1WIB25MW4WIB27E1wl B27E2W~~B2711owla27tnwiB2711wiB2712WI B27111WIS2717WI II27IIIW 
s.mp~ee-. 

2012000 NA 
NA 
N..tl 
NA 
N..tl 
NA 
N..tl 
!5(j 
NA 
5(J 

N..tl 
1.401 

lfl002 
1120 
1120 

(16120 

Li 

];; 
2,l 

a.: 
-•• 1 

NA 
NA 
NA 
NA 

lf1312oo3 -.- NAI NA 
NAI NA 

NA 

1m ~ 

11.000 NA 
NA 
NA 
NA 
NA 
NA 
NAI NA 
NAI NA 
NA1 25.000 
NAI NA 
NAI NA 
NAI NA 

NA 

NAI NA 

NA 
IBJIOII 

NA 
NA 

NA 

~ 
N..tl 
NA 

"'NA 
N. 

NA 

NA 

N 

NA 
NAI NAI L• 
55( 

NA 120,1 
NAI L1 

liiA 
NAI NA 

NA :r; 

B27I8W 
-2004 •• .._ .. 

~-~ 
N 
13 
~ 

= I . 339 "1 2,792NA 

NA 
"25Cr': 11.o:J 1.W125.oo 

NA 
'"i.iiO ··a,so ··. 120;000'!1 _Jf1 70 , 250 55( 8.00 

MOOD I NAI NAI NAI 501 NAI NAI NAI NAI NA NJ 
712112000 I NAI NAI 4801 NAI NAI NAI NAI 5201 
7i25i2iiiiO 

~ 

= I ~ :3 ~ :3 ~~ ~~ :3 ~ ~~tq ~ ~ ~ :3 ~ :::t1 
~ 

VNlOOO I f!!l f!!l :1 :1 :1 ml :1 ~ ~ : 
~= :1 g g :1 ~ 
llf25ll!003 I - Sell NAI NAI NAI NAI NAI ~--- NAI NAI NAI--- -~ 

&:: I :1 M :1 M M :1 :1 :1 M :1 M :1 :1 :1 ~ 

OWr.a 
Area 

A-. 
(ugll) 

TPH·DR<l 

12,575 
rPtt,GRO 

:&.. I . 50 Mt 50· HAJ 480"1 50J1. 2502¥J nl'1 210"'1 520f¥1 . uM -sl'1 · !i0"'1 110 Mt . 2502¥J 50 "'1 _ · 50 N1 201: 

_, .. .........,_ ....... TPH·T_.,.._...,.._._ 
DRO·~--ni: 
GRO·Guollno-organi: 

OR0-01-CIIgoni: --·NA • Not anoolyzad 

TPH-ORO 

• 

MACTEC 
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Table 7C-7(c) 
Groundwater Constituents Average Concentrations ror Metals in Sub-area 6C: GKN Faclllty 

Boelna Tract 1, St. Louis, • •• • 

Metal1 tuall\ 

SampleiD 

l ~ il i 
: : I;; 

11VIf 28.18 894 501.E 94 NA 
118.29 2,735.71 384.43 197:14 -NA 

IB27EiOW 45.6 2309.5 1252.6 191 NA 
B27E11W 874 1690CI 2500 -2850 NA 
B27E15W NA NA NA -13 NA 
'827E1W 5 421 1.6 49000 NA 

7 526 2.5 2.2 NA 
49.5 1870 2500 -207 NA 

5 492.5 2500 13750 NA 
11.8 809 2500 48. NA 

IDili:fCOYY 89.6 242CI 2500 25 NA 
283.5 7865 1252.5 1037. 25 

IDili:fCOYY 51.1 159Cl 1252.5 1E NA 
242.5 1685!i 1252.5 121 25 

g.:; IIYY 33.3 1250 0.41 133 NA 
15.3 538 2.4 -57.2 NA 
18.2 2500 2.2 811.8 NA 
18.1 1020 2.5 26li0 NA 

g.:; yy 255 5480 11.3 8!~4 NA 
64.4 703 5 9Cl~ NA 

IDili:fiiiYY 187.5 2085 1.13 98.7 NA 
IB27S1W 88.2 2010 2.5 269 NA 

93.5 1850 2.5 290 NA 
28.9 1050 2.5 7.4 NA 
7.27 428.91 230.00 18.01 10:89 
6.56 348.25 314.44 11.58 NA 
1.67 81 7.33 280.08 8.2(1 NA 

7.375 j O&.E 314.44 -~ NA 
18.91 35.~ 2.9 2 ).0~ 5 

Glu~w~~4~~w~--------~--~~9~.6----~~33S~--~50~11.E~--~~~ NA 
tiM-r.WS~W~~~~~-r-----lll._.~r------~~-~-----~-,----~4-~ NA 
Av~; ~8J!IIIles • 

Metals 

Noles: 

ug/1 • micrograms per Iller 

NA • Nol Anllyzed 

Bold Indicates a detacllon 

September 2004 

81 2,574 888.8 2,381.48 18 

1010 

24.2 
!.3 
1.3 
1.5 

585.71i 
79.25 
430.5 

21.9 

33.2 

29.4 
47.85 

98.8 
158 

9.82 
18.21 

6. 
14.341 

118 

I 
0.192 

0.19 
0.275 

5.5 

o.~ 

2.1 
0.' 

o:r. 

0.29! 

o.: 
0.03! 
0.1! 
0.081 

2.1 
0.11 

o.: 

O.Ot 
0.1( 
0.2' 

.l[f( 

0. 
0.092j 

0. 
T.1 

0.78 

l6.25 
126.25 

7.7 
2.5 
NA 
2.5 

!.5 
Z.5 

6.25 
6.25 
6.25 
2.5 
2.5 
2.5 
2.5 
2.5 
4.1 
2.5 
2.5 
2.5 
2.5 

26.25 
26.25 
26.25 
26.25 
34.17 
26.25 
26.25 

13.82 

i 
1400 

N.A 
N.A 
N.A 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.170.25 

828.00 
1,173.00 

311.5 
N.A 

1,885.48 
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Table 7D-7(a) 
Groundwater Constituents Average Concentrations for VOCs 

in Sub-area 60: GKN FacUlty 
B in T 1 S Lo Is Miss rl oe 1g ract , t. u , ou 

VOCs(ug/1) 

SampleiD 

B27E12W 
B27E16W 
MW6W 

Average Concentradon • 
Only Samples With 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 
VOCs • Volatile Organic Compounds 
NA • Not Analyzed 

September 2004 

w z 
cC w :c z 
lu cC :c 
0 lu a: 
9 0 a: :c g (.) 

~ 
:c 
(.) 

iS ,..~ 
I ,.. ..-:. .. .,: ,.. 

2.5 2.5 
0.5 0.5 

0.72 0.72 

1.24 1.24 

~ w w w :c z z Iii w w 
~ :c 0 

Iii a: 
0 0 

0 ..I a: a: :c 0 
0 (,) ..I 
..I iS :c :c 'I (,) 
(;) ~ c( 
iS ... a: 

I 0 t:i ... ..,.; .. 0 .·i= 
2.5 2.5 24.5 
0;5 0.5 1.25 

0.67 0.80 9.17 

1.22 1.27 11.64 

w z w 
':l 
..I 

.E· 
2.5 

1.167 
2.27 

1.98 

w z w :c 
lu 
0 a: g 
:c 
(,) 

m 
2.5 
3.1 

3.04 

2.88 

MACTEC 
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Table 7D·7(b) 
Groundwater Constituents Average Concentrations for Metals In Sub-area 6D: 

SampleiD 

MW6W 
SEWERW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ugll • micrograms per liter 
NA • Not Analyzed 
Bold IndiCates a detection 

September 2004 

GKNFacUlty 
B in T 1 S Lo Is Mlsso ri oe ag ract , t. u 5, u 

Metals ug/1) 

::E 
0 ::E ::::» 

:I ::::» i ffi ::::» i 0 Q 
U). a: Q a: i3 .~ c ~ a CD ..J 
12.86 625.8 2.76 77.64 21.74 

5 886 2500 5 10.8 

8.93 755.90 1251 41.32 16.27 

> ct 
::::» 
0 a: 
~ 

0.106 
0.1 

0.10 

MACI'EC 
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Table 7A-8(a) 

Soil Constituents of Concem Summary for Non-Residential Worker for Sub-area 6A: GKN Facility 

Constituents of Concem 

Y._olatile Oreanic CompoD.ndS (VOCs) 
None 
Pesticides 
l"!one 

Notes: 

uWkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

5 

I 2 

~--A & ·--· &' ..,_ --~ ~· ... --·· 
RatioofMax 

#of Detects 
Detected to 

Average 
Concentration· 

0 N/A 

0 I N/A 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

ND N/A NA 

ND N/A N/A 

Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 

Max Detected 
Exceeds 

Background 

N/A 

N/A 

MACTEC 
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Table 7A-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6A: GKN Facility 

Constituents of Conc:em #of Samples 

Volatile Orpnic Compounds_(VOCs) 
Acetone 5 
Methyl ethyl ketone (MEK) 5 
Polynudear Aromatic Hydroc:abons (PAHs) 
Cbrysene 
IPolychlorinated BiphenylS (PCBs-) 
None 
IPestiddes. 
None 
tl'otal Petroleum HydrocarbobS <TPm 
lPHDRO 
1PHGRO 
Total Metals 
Arsenic 
!Barium 
r"'bromium 
[.ead 

~ercury 
Selenium 

Notes: 

ugllcg - micrograms per kilogram 

DRO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

I 4 

I 3 

I 2 

4 
4 

3 
3 
3 
3 
3 
3 

H0eU12 ·1·raa 1, ~L LO 

RatloofMax 

#of Detects 
Detected to 

Average 
COncentration 

3 I 1.34 
2 I 1.37 

1 1.00 

0 N/A 

0 N/A 

I 0 I N/A 
I 0 N/A 

3 1.42 
3 1.78 
3 1.37 
3 1.28 
3 1.42 
1 1.19 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

~MJSSOun 

Concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

I 41 30.50 I NA 

I 24 I 17.50 I NA 

I 1,500 I 1,500 I N/A 

ND I N/A I N/A 

ND I N/A I N/A 

I ND N/A NA 
ND N/A I NA 

9,500 6,700 9,200 
213,000 119,567 725,000 
20,300 14,867 58,000 
11,200 8,767 21,800 

26 18 39 
420 353 260 

Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 

I 

N/A 

N/A 

N/A 

N/A 
N/A 

y 
N 
N 
N 
N 
y 

MAC1EC 



Table 78-8(a) 
Soli Constituents or Concern Summary for Non-residential Worker for Sub-area 68: GKN Fadllty 

Boeing Tract 1, St. Louis, ~rl 

Constituents or Concern II or Samples II of Detects 

Ratio of Mas 
Detected to 

Aftl'llle 
Averace 
(ua/kc) 

~~Oraanlc 
[Acetone 
cis· I 

Tc 
Toluene 

• chloride 

trans-1 2.ni..,hl 

IVim'! chloride 
Xylenes, Total 

........ tl. 

BenzoCa: 

PYrene 

~one 

PH RO 

• Anenic 

i"Adminm 

K;alcium 

K:obalt 
Copper 
~ron 
Lead 

Mercury 
Nickel 

;odium 

~nc 

Notes: 

ucJk& • microJI'IIms per kiiOJI'IIm 
ORO • Diesel ranJe organic 

ORO • Gasoline ranp orJIIliC 

• 
September 2004 

1(V0Cs) 
16 
16 
15 
15 

IS 
16 

(P, ills) 

I (PCBS) 

I 

I 
l('l'PB) 

I 
I 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

4 

I 

2 
2 

I· 
J( 

J( 

IC 
10 
16 
J( 

IC 
J( 

)I 

)I 

)I 

10 
10 
10 

I 

J 

I 
J 

6 
4 
I 
2 
s 
2 
I 
4 

J 
I 

I 
I 
I 
I 
3 
2 
I 
I 

0 

0 

0 
2 

)[) 

[) 

5 
5 

10 
4 

10 
10 
3 
10 
10 
10 

I 

I 

I 
_j_ 

ORO • Oil ranp orpnk: 
NA: Not available 

NO • Not detected 

2.SS 
3.20 
2.24 
2.~ 
3.69 
3.80 
1.00 
4.44 
2.56 
4.65 

1.99 
I.S4 
1.58 
J.S8 
J.S6 
2.39 
1.48 
2.7_8 

NIA 

NIA 

NIA 
I.D 

.. 23 
1.43 
4.33 
3J 

.1S 
2.21 

.33 

.35 
:.48 
.31 
.29 

200 
240 
II 
3 
4 

3 
120 
18 
64 

6,800 
74 
42 
42 
300 
S20 
62 
soo 

I NO I 

I NO I 

I NO I 
I 1,400 I 

12. 000 

I 10 
30C 10 

I 
2,S20 

Oll Mnnn 

10 
10 
10 

"' ,nnn 
roo 

?? iiVV\ 

" IVV\ 
0 

62,300 
1.080 .. 000 

iO 
I .000 
4 00 
f 00 

NIA • Not applicable 

~~so 
74.89 
4.91 
~4 
11.66 
13.41 
36.00 
27.04 
7.03 
13.76 

3,411 
48 

26.63 
26.6: 
192.50 
217.33 
42.00 
180.00 

MA I 

NIA I 

17,500 I 
810 I 

0 IIYlfl 

J: i33 
93 

582.6 
28,271,000 

16,283 
~.404 
19,350 

18,575,000 
18,333 

11,190,000 
l.ll8 ·,100 

28 ISO 
81 400 

I 587 
6()8,000 
36,300 
S2,140 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NJ 

N/A 

NIA 

NA 
NA 

41,000,000 
520 

9,200 
12S,OOO 

[) 

< 
00 

s: 
JC 0 

21. 00 

Yl 

740,000 
39 

14 00 
1.4 iiVV\ 

'i 

6' Kl 
4' Kl 

Max Detected • Maximum value of detected concenb'llions 

N/A 
N/A 
N/A 
NIA 
N/A 

_Ill/A 
NIA 
N/A 
N/A 

N/A 
~ 

N/A 
N/A 
NIA 
!lj[.b, 
NIA 
NIA 

N/A 

NIA 

N 
y 
y 
N 
y 
y 

y 
y 
y 

y 
N 
N 

_Y 
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1'~) 
Soil ~orCoaceraS........,. b'~ Worlrer b'S.b-afta 68: GKN FacWty 

lloebo& TrKll St. Lo lis. Mlssaari 

RaliDorMD CGiaalradaa 
Detecledto 

c-haealsorc--. tor Samples torDefecls 
Awnoce 

Valadle Ortlalllc r--.IV0Cs) 
I 1-Dic:hlomelbane 
1.1-Dichloloelhene 
A<:efcae 
~ 1.2-DiclllonJedleac 
~benzene 
Medlyl edlylloecone (MEK) 

~_ylene chloride 
Caacldoroetbene 
Olueae 

Inns-1.2-Dicbloroedleae 
~1.2-Dichlorobellzen 
rrricbloroedlene 
~c:hloride 
~yleaes,ToW 

·~a 

leile 
lleazola 
Bcnzo(b)fhlonnlheae 
:::brysene 

1'1_~ 

~--
'Yn:ae 

tedB 
lmclor 12S4 

l'eSdddes 
None 
Taflil~ 
ll'HDRO 
ll'HGRO 
TGDIMetala .. 

~ 
Mtimoay 
Mellie 
Barium 
lleryUiuai 
Cadmium 
Calcium 
:bromium 
:::ohalt 
~ 
ron 
..cad 
..._.um .... ~ 
loten:ury 
~iclrd 

'olassium 
ielenium 
iodium 
lanadlum 

-= _, 
oalt&---.............. 
DRO •. DMod._.,._;c 
GRO- Gaotiooe ._cq..,;., 

I (PARs) 

I 

i(TPIIJ 

I 

46 
32 
36 
S3 
44 
26 
46 
so 
44 
24 
14 
45 
46 
so 

30 
30 
30 
30 
30 
30 
30 
30 
30 

12 

I 

14 
14 

14 
14 
43 
43 
14 
43 
14 
43 
14 
14 
14 
43 
14 
14 
43 
14 
14 
43 
14 
14 
14 

c-daa 

I 
I 

17 
8 
3 
2 
10 
9 
4 
I 
I 
9 
s 
2 

I 
I 
2 
I 
s 
2 
I 
I 
I 

I I l 

I 0 

J I 
s I 

10 
10 
3S 
39 
10 
9 
10 
39 
10 
10 
10 
39 
10 
10 
22 
10 
10 
5 
10 
10 
10 

ORO·Oii-....,UC 
NA·Nac

NO·Nac-

O.S2 
2.13 
6.48 
12.32 
16.28 
1.79 
4.19 
5.22 
16.96 
7.27 
1.00 
9.30 
11.49 
0.17 

5.91 
2.S4 
2.44 
3.00 
2.SI 
5.12 
2.29 
0.30 
5.84 

1.00 

N/A 

S.S3 
5.16 

1.37 
1.39 
9.11 
2.43 
1.43 
5.24 
3.19 
1.99 
1.80 
us 
2.28 
2.65 
1.97 
3.98 
1.41 
2.21 
1.33 
6.14 
2.48 
1.31 
1.29 

MD Detected A-. 
(llllk&) (...., 

1.6 3.10 
7.S 3.S3 
200 30.8S 

1800 146.16 
2.000 122.83 

2S 13.93 
31 7.40 
43 8.24 

83000 4,892.95 
160 22.02 
36 36.00 
390 41.93 
600 52.20 
64 381.8 

6,800 I,IS0.13 
74 29.13 
42 17.23 
42 13.98 
300 119.44 
s:zo 101.66 
62 27.13 

5.01 17.10 
soo 85.66 

I 100 I 100.00 I 

l ND I N/A I 

980,000 1 Jn,OS3 I 
16,000 3103 

12. 7CIO.OOO 9280000 
SSIO 3964 

130000 14,266 
306,000 12S,724 

1.340 937 
2.520 481.3 

90.100.000 28,271000 
31,000 15611 
IS 100 8.404 
28,100 I9,3SO 

42.40C).GQC!_ ~sooo 
. 32.700 12.347 

22.000000 11,190000 
4,310000 11184100 

60 42 
62.300 28.1SO 

1.1180.000 813,400 
5,6SO 920 

1.510000 608.000 
47700 36,300 
67,SOO 52.140 

NIA - Nac opplicoblc 

MuDooa:tal-~.-ar--

............ 
(111/111) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

N/A 

NA 
NA 

41000000 
s:zo 

9200 
72SOOO 

800 
<1.000 

3,300,000 
~000 
10,000 
13.000 

21,000000 
21,800 

2.600,000 
740,000 

39 
14,000 

14.000.000 
260 

s 300000 
69,000 
49,000 

• 
MD Detected 

1!..-11 ............. 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N 
y 
y 
N 
y 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y 
y 
N 
y 
N 
N 
y 
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Table 7C-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6C: GKN Facility 

Comtituents of Concern #ofSamples 

!Volatile Orpnie C ..I:(VOCsJ 
!Acetone II 
~is- I 2-Dichloroethene . 13 
Pichlorodifluoromethane 4 
~ylbenzene 18 
Methyl ethyl ketone (MEK) II 
Methyl isobutyl ketone II 
o-Xylene 5 
Trichloroethene 14 
Xylenes, Total 17 
Polynuclear Aromatic llvdroeabons (PARs} 
ICtuYsene 
IPolychloriDated Biphenyls <PCBs) 
None 
!Pesticides 
~one 
~otal Petroleum Hydrocarbons (TPil) 
DtHDRO 
TPHGRO 
Total Metals 
~nic 
Barium 
K;admium 
thromium 
Lead 
Mercury 
Selenium 

Noces: 

ug/kB - micrugams per kilogram 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

I 8 

I 7 

I 2 

I 14 
15 

10 
10 
10 
ll 
10 
10 
10 

----.. .. -........ , __ 
Ratio of Max 
Detected to 

#of Detects 
Average 

Concentration 

4 2.02 
I 0.96 
2 1.00 
I 5.93 
2 1.37 
I 0.59 
I 2.00 
I 2.61 
I 5.82 

I 2 1.82 

I 0 N/A 

0 I N/A 

5 I 2.47 
I I I 5.00 

10 2.28 
10 1.80 
2 2.04 
ll 4.20 
10 1.47 
8 1.43 
l 1.55 

ORO- Oil range organic 

NA: N01 available 

ND- N01 detected 

.__, .. -
Concentration 

Max Detected Average BaC:qrouncl 

(uglkg) (uglkg) (uglkg) 

110 54.50 NA 
2.4 2.50 NA 
3.6 3.60 NA 

3,200 539.63 NA 
18 13.10 NA 
6.7 11.30 NA 

1,200 600.25 NA 
II 4.22 NA 

1,200 206 . NA 
.•' 

I 740 406.00 NA 

I ND I N/A N/A 

I ND N/A N/A 
.· 

I 1,400,000 566,000 NA 
320000 I 64,052 NA 

13 800 6,061 9,200 
293,000 163,011 725,000 

740 363.3 <1,000 
114,000 27,165 58,000 
16,200 11,022 21,800 

47 33 39 
530 342 260 

N/A - NOI applicable 

Max Detected - Maximum value of detected concentralions 

• 
Max Detected 

Exceeds 
Background 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

NIA 

NIA 
NIA 

y 
N 
N 
y 
N 
y 
y 

MACTEC 
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Table 7C-8(b) 

SoU Coostltuents of Concern Summary for Constnaction Worker for Sub-area 6C: GKN Fadlity 

Collstituents of Concern #of Samples 

~olatile Oruilic: ,. .(VOCs) 
~cetone 27 
rhloroform 39 
cis-1,2-Dichloroethene 39 
Dichlorodifluoromethane 4 
Ethyl benzene 41 
Methyl ethyl ketone (MEK) 27 
Methyl isobutyl ketone 27 
b-Xylene 5 
Trichloroethene 39 
Xylenes, Total 40 
Polynuclear Aromatic B"fdroc:abons (PARs) 
Benzo(a)anthracene 
Benzo(b )fluorantheoe 
Chrysene 
Auoranthene 
Polyc:blorinatecUIIPheDJis (PCBS) 
None 
Pestieicies 
None 
Total Petroleum lbdnJcai'boas <TPH> 
TPHDRO 
TPHGRO 
Total Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
lad 
Mercury 
Selenium 

Notes: 

uglkg - micrograms per lc.ilogram 

ORO - Diese113llge organic 

ORO - Gasoline 1311ge organic 

September 2004 

17 
17 
17 
17 

I 15 

2 

23 
23 

27 
27 
27 
28 
27 
27 
27 

--aa.c. -·~· .... ..,_ ~ .,___.. 

Ratio of MD Concentration 

#of Detects 
Detected to Max Detected Average BackgrouDd 

Average (U&Ikg) (uglkg) (uglkg) 
CODCeDtration 

5 4.10 110 26.83 NA 
I 0.72 2.1 2.92 NA 
3 2.02 7 3.47 NA 
2 1.00 3.6 3.60 NA· 
I 13.73 3,200 233.11 NA 
8 1.45 18 12.38 NA 
I 0.54 6.7 12.43 NA 
I 2.00 1,200 600.25 NA 

.6 9.85 290 29.44 NA 
I 13.30 1,200 90.25 NA 

I 1.42 94 66.17 NA 
1 0.82 39 47.83 NA 
3 2.70 740 273.83 NA 
1 0.52 44 84.17 NA 

I 0 I N/A I ND I N/A NIA 

0 NIA T ND N/A I N/A 

6 4.29 I 4,500000 1,049,429 I NA 
3 6.99 T 320,000 45,807 I NA 

27 2.37 13,800 5,817 9,200 
27 2.86 418,000 146,346 125000 
11 4.48 1,900 424.5 <1,000 
28 5.76 114,000 19,798 58,000 
27 1.62 16,200 10,000 21_,800 
17 1.23 47 38 39 
I 1.61 530 329 260 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

NO- Not detected 

• 
MaX Detected 

Exceeds 
B_..,.....: 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

N/A 
NIA 
N/A 
NIA 

NJA 

NIA 

NIA 
N/A 

y 
N 
y 
y 
N 
y 
y 
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Table 7D-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 60: GKN Facility 

Constituents of Concern 

Volatile Orpnic: :(VOCs) 
Q!chlorodifluoromethane 
Toluene 
Total Petroleum Bvdrocarhons <TPID 
trPHDRO 
tfPHGRO 
trPHORO 
il'otal Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Notes: 

uglkg- microsmns per Jcilogram 

DRO- Diesel range orpnic: . 

GRO - Gasoline range organic: 

September 2004 

#of Samples 

I 5 
I 5 

. 4 

4 
4 

2 
2 
2 
2 
2 

~Tract 1, SL LOi lis. Missouri 

Ratio of Max Concentration 

Detected to Max Detected Average Background #of Detects 
Average 

Concentration 
(uglkg) (uglkg) (uglkg) 

1 r 1.54 8.4 5.45 NA 
1 J 1.35 T 52 38.50 NA 

0 
1 
0 

2 
2 
I 
2 
2 

ORO- Oil range orpnic: 

NA: Not available 

ND - Not cletec:ted 

N/A 
1.00 
N/A 

l.l3 
1.17 
1.42 
1.31 
l.l7 

ND 2,500 NA 
12,000 12,000 NA 

ND 2,500 NA 

5,800 5,150 . 9,200 
174,000 148,500 725,000 

740 522.5 <l,OOO 
21,000 16,000 58,000 
14,400 12,300 21,800 

Nl A - Not applicable 

Max Ddec:ted - Maximum value of cletec:ted c:oncenuations 

• 
Max Detected 

Exceeds - . 
N/A 
N/A 

N/A 
N/A 
N/A 

N : 

N 
N 
N 
N 

MACTEC 
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Table 7D-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6D: GKN Facility 
BOelD2 Tract I, :;t. LOWS. MISSOUri 

Ratio of Max Conceiltration 

eo.tituents of Concern I# of Samples I of Detects o:=:o Max Detected Average Background ~~ 
Cc»nc:entration (uglkg) (uglkg) (uglkg) Background 

Volatile Ortmic C : (VOCs) 
Dichlorodifluoromethane 5 I 1.54 8.4 5.45 NA N/A 
Methyl ethyl ketone (MEK) 4 1 0.18 12 68.50 NA N/A 
Toluene 7 1 1.95 52 26.73 NA N/A 
P~udear Aromatic Hjdrocabons (PAlls) 
None I 0 N/A ND N/A I N/A N/A 
IPOiychloriuated Biphenyls <PCBs> 
lNone I I 0 N/A ND I N/A I N/A N/A 
ri'otaiPetroleum Hydrocarbons (TPH) 
ii'PH DRO 5 0 N/A ND 2,500 NA N/A 
;rPH ORO 5 1 1.00 12,000 12 000 NA . N/A 
ri'PHORO 4 0 N/A ND 2,500 NA N/A 
TotaiMdals 
Arsenic 4 4 1.91 17,700 9,250 9,200 Y 
Barium 4 4 1.23 195,000 158,750 725,000 N 
Cadmium 4 3 1.58 760 481.3 <1,000 N 
Chromium 4 4 1.37 21,000 15,325 58,000 N 
lead 4 4 1.83 27,700 15,175 21,800 N 

Notes: 

uglkg- micrograms per kilogram 

ORO- Diesel raJ11e orpnic 

ORO -Gasoline range orpnic 

September 2004 

4 1 0.40 21 53 39 N 

ORO -Oil ranae orpnic 

NA: Not available 

ND - Not cldec:ted 

NIA - Not applicable 

Max Deta:ted - Maximum value of cldec:ted coocenll'alions 

MACfEC 
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Table7A-9 

Groundwater Constituents of Concern Summary for Sub-area 6A: GKN Facility 

Constituents of Concern # of Samples 

~olatile Orpnic · ;(VOCs) 

!Acetone 12 
~enzene 12 
Bromodichloromethane 12 
f'"'arbon Disulfide 6 
thloroform 12 
ps-12-Dichloroethene 8 
Dibromochloromethane 6 
Methylene chloride 12 
Trichloroethene 12 
Polynuclear Aromatic Hydrocabom (PARs) 
None 
Polychlorinated Biphenyls (PCBs) 
None 
ri'otal Petroleum HydrocarboDJ (TPH) 
ri'PHDRO 
ifPHGRO 
ri'otal Metals 
!Arsenic 
Barium 
("admium 

Chromium 
Lead 
Mercury 
Selenium 

Noles: 

usJL - micrograms per liter 

DRO - Diesei111J18C organic 

GRO - Gasoline 111J18C organic 

September 2004 

2 

I I 

I 4 
I 3 

8 
8 
6 
7 
7 
7 
3 

' 

......,._.05 ......... , U' ... ~ .~.~ .. •• 

Concentration 
Ratio of Max Maximum 

#of Detects 
Detected to 

Max Detected Average Concentration 
Average 

(ug/L) (ug/L) Limit (MCL) or 
Concentration Equivalent (ug/L) 

1 0.44 4.6 10.45 121 
I 9.43 7.2 0.76 5 
I 1.01 0.6 0.59 60 
I 0.62 0.52 0.84 201 
I 1.13 1.7 1.51 400 
I 1.45 1.1 0.76 70 
1 0.47 0.37 0.79 40 
2 0.64 0.77 1.20 49.1 
I 1.92 2.1 1.09 5 

0 N/A ND N/A N/A 

I 0 L N/A I ND I N/A I N/A 

I 0 I N/A I ND 250 I NA 
I I I 1.00 I 730 730 I NA 

4 1.93 196 102 10 
8 1.98 22,900 11,567 2,000 
I 1.78 13.4 7.54 5 
5 1.97 10® 539 100 
4 1.96 388 198 15 
3 1.91 1.5 0.79 2 
I 0.42 7 16.63 50 

NIA - Not applicable ORO- Oil range organic 

NA: Not available Max Detected - Maximum value of ddeaed c:oncentralioos 

NO- Not ddeaed 

• 
Max Detected 

Exceeds 
MCLor 

~valent 

N 
y 
N 
N 
N 
N 
N 
N 
N 

N/A 

N/A 

N/A 
N/A 

y 
y 
y 
y 
y 

N 
N 

MACTEC 
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Table7B·9 
Grouodwaler CollltltueDII of Coacem Summai'J ror Sub-area 6B: GKN Fadllty 

c-titueall or Concern torSamplel 

VolaUie OI'Jillllle ComiiOUIICis (VOC.) 

I, I ,:z. TrichJoro.l ,2.2· Trifluoroelhane 13 
I, I·Dichloroelhane 136 
I, 1-Dichloroethene 139 
I ,2,3-Trimelhylbenzene 13 
I ,2,4-Trimelhvlbenzene lOS 
I ,2-Dichlorobcnzene 107 
1,2-Dic 13S 
I ,3-Dichlorobcnzene lOS 
I ,4-Dichlorobcnzene 107 
!Acetone 13S 
Benzene 136 
Bromodichlorornelhane 136 
BI'OIIIOIIlelhane 13!1 

ubon Disulfide 38 
Chloroelhane 13!1 
Chloroform 13!1 
~is-I,:Z.Dichloroethene 144 
Oichlorodifluoromelhane lOS 
3dtvlbenzene 136 
~vlbenzene lOS 
\olelhvl elhvl ketone <MEK) 13!1 
\-~ethyl ter-butyl ether 106 
Methylene mtoride 138 
in-Propylbenzene lOS 
scc·Butvlbenzene lOS 
tert-Butvlbenzene lOS 
Tetrachloroelhcne 137 
Toluene 138 
trans· I ,:Z.Dichloroelhcne 127 
Trichloroclhcne 144 
Trichklrolluoromclhane 106 
Vinyl chloride 141 
Xvlcncs, Tolal 136 

r Anmalle H\'drocabaal (PAlls) 

Accnaphlhcnc 
Benzo(a)allllll'llccnc 
Chryscne 
,.cbloriDated BIJibenyls (PCBJ) 

IAroclor 1254 
~etl 
None 
rrotaJ Petroleum H\'drocarboos (TPH) 
rTPHDRO 
rrPHGRO 
[I'PI!ORO 
rrotaJ Metals 
IArscnic 
Barium 
Cadmium 
Chromium 
Lead 
!Manganese 
!Mercury 
ISclcnium 
!Silver 

Nota: 

•IlL· --porliler 
DRO • Dioool ..... orpnic 
ORO· Guolino...,. orpnic 

September 2004 

I II 
I II 
I II 

I 17 

I I 

I 20 
I 16 
I 3 

65 
67 
62 
67 
6S 
I 

64 
34 
34 

I 
I 
I 

I 

I 

I 
I 
I 

Bo dDa Tract 1 SL Loull M~ 
Coaeeatratloo 

.RidooiMu ....... 
' or Detec:ll 

Deteeted tct Mas Detected Anrilp Coaeelitradoo 
A•enae (q/L) (ua/L) Limit (MCL) or 

c-tratloa Equhaleat (ua/L) 

3 10.93 7,000 640.31 12.3 
24 1.99 17 8.55 157 
20 3.26 26 7.97 7.0 
I 4.21 3.1 0.74 2.6 
3 0.80 2;7 3.36 2.6 
12 14.86 200 13.46 600 
I 0.25 1.9 7.S8 s 
3 0.99 3.2 3.22 600 
II S.42 23.o· 4.24 7S 
II 0.83 74.0 88.71 121 
7 11.27 ISO 13.31 s 
I 0.24 1.8 7.!18 60 
I 1.62 23 14.22 10 
3 0.06 0.!11 7.88 201 
I 0.08 1.2 14.13 48.8 
6 0.93 II 11.8!1 400 

92 13.06 7600 !182.14 70 
2 19.9!1 700 3!1.09 1,000 
4 0.55 4.2 7.71 700 
2 1.29 4.5 3.SO 4,000 
I 1.09 87 79.96 4000 
7 29.47 930 31.55 146 
11 40.Sl S20 12.84 49.1 
2 0.72 2.4 3.33 !1.3 
2 0.44 1.4 3.20 48.6 
I 0.47 1.!1 3.19 48.6 

17 13.29 260.0 19.56 s 
13 3.1S 41.0 13.02 1,000 
69 7.02 410 S8.37 100 
70 71.!12 8,000 111.8!1 s 
7 2.84 10 3.S2 2,000 

74 18.1S 2,700 148.77 2 
4 1.19 12 10.06 10,000 

I I 1.26 I 43 T 34 I 2,000 
I I 1.98 I 2SO T 126 I 0.921 
I I 1.55 I 86 T 56 I 92.1 

2 I 1.96 I 580 I 296 I o.s 

0 I N/A I NO I N/A I N/A 

7 I 10.16 I 340,000 I 33,4!11 I NA 
10 I 3.61 I 3 600 ·r 996 I NA 
0 I N/A I NO I ISO I NA 

43 S.3S S77 lOB 10 
67 10.48 !17,000 5,440 . 2,000 
IS 0.04 42 1,176.S s 
so 6.22 2,560 412 100 
Sl 6.24 1,180 189 IS 
I 1.00 6,400 6,400 so 

28 110.97 130 1.17 2 
4 3.79 36.4 10 so 
I 0.22 1.2 s 100 

N/A • NDI oppllc:oble ORO· Oil ...... orpnic 
NA:NDioYlliloble Mu botOCied. Muimum...,. or~ conconlhliono 
ND • NDI dDIOCied 

MuDeteeted 
Ezeeedl 
MCLor 

Equl\'81enl 

y 
N 
y 
y 
y 
N 
N 
N 
N 
N 
y 
N 
y 
N 
N 
N 
y 
N 
N 
N 
N 
y 
y 
N 
N 
N 
y 
N 
y 
y 
N 
y 
N 

N 
y 
N 

y 

N/A 

N/A 
N/A 
N/A 

y 
y 
y 
y 
y 
y 
y 
N 
N 
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• Table7C-9 
Groundwater Constituents of Concern Summary for Sub-area 6C: GKN Facility 

--.... ··--- ..., __ __, ..... __ . 
Coneentratioo 

RatlootMQ 
Mulmum 

Coosdtuents of Coocem I of Samples II of Detects 
Detected to 

Max Detected Avenge Coaceotratlon 
Avenge 

(ug/L) (uc/L) Umit (MCL) or 
Concentntion Equlvalad (ugiL) 

Volatile Orpnlc Co ;(VOCs) 
1,1,2-Trichloroethane 106 I 1.95 1.3 0067 s 
1,1-Dichloroetheoe 110 3 2.27 200 Oo88 7o0 
2-Hexanooe <MBK) 34 I 3o7S 16 4o26 1.74 
Acetone 104 6 3ol3 36 llo49 121 
Benzene liS 3 2o48 1.9 0077 s 
Bromodicbloromechane 106 I I.IS Oo73 Oo63 60 
K:arbon Disulfide 3S 3 2017 203 lo06 201 
:arlJon Tetrachloride 110 I Oo4S Oo32 0072 s 
:::hloroform 110 2 1.64 200 1.22 400 
~-1.2-Dichloroetbene 112 36 2oOS 19603 9So6S 70 
Dichlorodifluoromethane 81 2 1.4S 202 I.S2 1,000 
Methyl ethyl ketone (MEK) 104 2 lo9l 16 8o39 4,000 
MelhyJ isObutvl ketone 104 I Oo36 2.7 7o60 3207 
Methylene chloride 110 4 OoS4 Oo6 1.12 4901 
Tetrachloroelhene 110 2 3o82 3.5 Oo92 s 
Toluene liS s lo47 1.6 1.08 1,000 
~-1.2-Dichloroetbene 96 8 3o3l 4o9 1.48 100 
ri'richloroetheoe 112 2S 11.26 2,700 239o76 s 
Mnvl chloride 110 IS So98 31 Sol9 2 

Aromatic Hydroc:abons (PAlls) 
None 

. Bi~benyls (PCBs) 
None 
TOOil Petroleum H 
TPHDRO 
~ORO 
rn'HORO 
rrotaJ Metals 
Arsenic 
Barium 
Cadmium 
Cllromium 
Chromium. Hexavalent 
Iron 
Lead 
Mercury 
Selenium 

Noles: 

ug/L 0 ncropns per liter 

ORO o Diesel ""'~"organic: 

GRO o Gasoline ""'I" organic 

(TPB) 

I 14 

I II 

56 
30 
12 

89 
90 
89 
90 
13 
6 
89 
89 . 
44 

I 0 

I 0 I 

21 
6 
2 

40 
90 
II 
67 
s 
s 

49 
2S 
2 

ORO 0 Oil ""'I" organic 
NA: Not available 

NO 0 Not detcc:ted 

N/A 

NIA 

9.54 
3o49 
3036 

8o30 
12094 
0.03 
20.58 
1.21 
1.29 

10007 
ISo96 
Oo39 

I ND I N/A NIA 

I ND I N/A I N/A 

120,000 12,575 NA 
710 203 NA 

3,430 1,022 NA 

674 81 10 
33,300 2,574 2,000 

19 668o6 s 
49,000 2,381.48 100 

20 16 NA 
2170025 1,68So46 300 

1,170 116 IS 
1202 0076 2 
So4 l3o82 so 

NIA o Not applicable 

Max Detected 0 Maximum value of dciCCICd c:oncemrations 

• 
Max Detected 

Exceeds 
MCLor 

F.qui'fBient 

N 
N 
y 
N 
N 
N 
N 
N 
N 
y 

N 
N 
N 
N 
N 
N 
N 
y 
y 

NIA 

NIA 

NIA 
NIA 
NIA ' 

y 
y 
y 
y 

NIA 
y 
y 
y 
N 
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Table7D-9 

Groundwater Constituents of Concern Summary for Sub-area 60: GKN Facility 

Constituents of Concern #of Samples 

lv•tile urumc ·-"·:{VOCs_l 
I, I, 1-Trichloroethane 28 
I, 1-Dichloroethane 28 
I, 1-Dichloroethene 28 
cis- I ,2-Dichloroethene 27 
Tetrachloroethene 28 
Toluene 33 
Trichloroethene 28 

Aromatic H_y_drocabons (PARs) 
None 
IPolvcblorlnated Biohenvls <PCBsJ 
IN one 
rrotai Petroleum H:Ydrocarbons <TPm 
lfpHDRO 
ii'PHGRO 
II'PHORO 
rt'otal Metals. 
Arsenic 
Barium 
Cadmium 
Olromium 
!Lead 

NOleS: 

ugll..- mic:rograms per liter 

DRO- Diesel ranJe Olpllic: 

GRO- Gasoline range Olpllic: 

September 2004 

I 

I 

5 
5 
5 

12 
12 
II 
12 
12 
II 

Boeing Tract I, ~L LOU 

Ratio of Max 

#of Detects 
Detected to 

Average 
Concentration 

I 0.78 
I 0.77 
I 0.29 
I 1.18 

13 2.10 
2 1.01 
12 1.42 

I 0 I N/A 

I 0 I N/A 

0 N/A 
0 NIA 
0 N/A 

2 1.94 
5 1.23 
I 0.00 
5 4.11 
3 2.41 
I 1.26 

ORO- Oil range orpnic: 

NA: Not available 

ND - Not dctcc:lcd 

S.MJSSOUrl 

Concentration 

Muimum 
Max Detected Average Concentration 

(ug/L) (ug/L) Limit (MCL) or 
Equi'VIlent (ug/L) 

0.97 1.24 200 
0.96 1.24 157 
0.35 1.22 7.0 
1.5 1.27 70 

24.5 11.64 5 
2.0 1.98 1,000 
4.1 2.88 5 

ND NIA I N/A 

ND N/A I NIA 

ND N/A NA 
ND N/A NA 
ND N/A NA 

17.3 8.93 10 
929 755.9 2,000 
4.3 1,251.4 5 
170 41.32 100 
39.2 16.27 15 
0.13 0.10 2 

Nl A - Not applicable 

Max Dctccted - Maximum value of dctcc:lcd COIICCIIlnltioos 

• 
Max Detected 

Exceeds 
MCLor 

Equi'VIlent 

N 
N 
N 
N 
y 
N 
N 

N/A 
' I 

NIA I 

' 

N/A 
NIA 
N/A 

y 
N 
N 
y 
y 
N 
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Table 7A-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6A: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

COCs 

~enzene 
prganks Total Risk 

irPH-GRO 

T)?H-DRO 

TPH Total Risk 

Arsenic 

Barium 

Pldmium 

Puumium 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Gasoline range organic 
ug/L_: Micrograms per liter 
uglkg: Micrograms per kilogram 

September 2004 

Average Soil 
Cone. 

(uglkg) 

---

-
---
--
---
--
---

Indoor Inhalation of 
Vapors from Subsurface 

SoU 

IELCR HQ 

--- ---
NA NA 

--- ---
--- ---

NA NA 

--- ---
--- ---
-- ---
-- --
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Cone. (ug/L) IELCR (HI) 

IELCR HQ. 

0.76 1.12E-10 6.37E-06 1.12E-10 6.37E-06 

1.12E-10 6.37E-06 1.12E-10 6.37E-06 

730 NA 4.46E-03 NA 4.46E-03 

250 NA 4.95E-02 NA 4.95E-02 

NA 5.40E-02 NA 5.40E-02 

102 NA NA NA NA 

11.567 NA NA NA NA 

7.5 NA NA NA NA 

539 NA NA NA NA 

NA NA NA NA 

1.12E-10 5.40E-02 1.12E-10 5.40E-02 

The RAM Group 
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COCa 

~ 

~. 
~ 
Methvl ethyl btGal: (ME[() 

~TotaiRIIk 
iiPH-GR.O 
iiPH-DR.O 
TPB Total Rilk 
Ancaic 
Baium 
Cldmium 
ChmlliiDil 
Se1cni1a 
Metall Tobl Rlllt 

nv:ERJSK 
Notes: 
NA: Notlmlilab1e 
-: Risk ealllllion - not performed. 
HI: Hazan! index 
TPH: Toc.l pelmleum hydroc:albcm 
GRO: Gaoline 1111F Olpllic 
uWL: Mi~ per liter 
IJ&'Icl: ~ perkilas-

September 2004 

AwraceSoll 
Cone. 

(....,.., 
30.S 

-
1,500 
17.S 

I -
I -

6,700 

--
-

353 

• 
Table7A-10(b) 

c.lcal8lloD eflaciMdaal Esau Llf..-e c-Rlllt(JELCR) nd a-d Quetieat (BQ) f• • Futun Coutrudloa Worker 
Sub-Ma fA: GKN FacllltJ, Boelai Tract 1, St. Lotds, Mlaoart 

Outdoor lnlullatloa of :oer-ICIIIIIactwldl Olddoor ............ of Aeddeabll ........... ef 
Detwa1 Contact wldl Soli Vapon nd Partlcalata AwraceGW GrouDdwaW ~ ...... ._ Soli 

fnaSoll Ceac.(..,..) 

IELCR BQ IELCR BQ IELCR BQ IELCR BQ IELCR BQ 
NA 1.Q6B.07 NA 1.12B-07 NA 2.64B-07 

- - - - - - 0.76 1.468-10 1.18£.04 S.94E-14 8.43~ 

2.368-11 NA 6.06E-11 NA 3.49B-13 NA - - - - -
NA 1.02&08 NA 1.138-08 NA . 3.94&08 - - - - -

2.30:-11 1.1tt.e'7 U6E-11 1.24E-17 3.4tE-13 3.14£.0'7 1.46E-10 1.18E-04 S.ME-14 UJE-418 

- - - - - - 730 NA NA NA 3.98B-05 
- - - - - - 2SO NA NA NA 4.39E-04 
NA NA NA NA NA NA NA NA NA 4.7tE-04 

1.67B-10 2.60B-OS S.28B-08 1.22&03 8.79B-11 1.37&06 102 NA NA NA NA 

- - - - - - ll,S67 NA NA NA NA 

- - - - - - 7.S NA NA NA NA 

- - - - - - S39 NA NA NA NA 
NA 1.218-06 NA 2.74B-OS NA 3.B<IB-o7 -

U7E-10 3.421:-05 5.28E-418 8.25E-ID 8.7tE-ll 1.75£-M NA NA NA NA 
U1E-lt 3.43&85 5.2tE-418 8.25£.03 I.IIJE-11 l.OSE-416 1.46E-IO l.IIE-04 S.HE-14 4.7t&e4 

• 
Sua of SuaofBQ 
IELCR (HI) 

NA 4.83E-07 

1.468-10 1.18£.04 
1.468-11 NA 

NA 6.09B-08 
UlE-10 LliE-04 

NA 3.98B-05 
NA 4.39E-04 
NA 4.7tE-04 

S.31B-08 8.2SB-03 
NA NA I 

NA NA 
NA NA 
NA 3.60B45 

5.31E-418 8.28E-U 
5.33E-18 8.88E-IJ 

The RAM Group 
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Table 7B-10(a) 

Clllculatioa of IadiYidu.t Es- Lifetime c-Risk (IELCR) 111111 Haurd Quotleat (HQ) for a Cllmlllt Oa-site Noa-relldeatl.t Worbr 
Sub-III'N 68: GKN FKillty, Boelag Tract 1, St. Louis, Missouri 

Iad_.IDb.tMioa of 
AwngeSuH 

Vapors fn1111 Sut.urr- AwngeGW 
w-IDh.tldloa or 

Sum of SumofHQ 
COCa CoDe. 

Soil Cone:. <ac'L> Vapors rr- Groaadwater 
IELCR (IU) 

(qlq) IELCR HQ IELCR BQ 
I 1-DicbiOI'OCtbeae - - - 800 3o64E-08 1.02£-0S 3o64E-08 1.02£-0S 

I 1,2-Tricbloro-1.2.2-lrifluoroethme - - - 640 NA 3o34E-OS NA 3o34E-OS 

1.2.3-11 ° 007 NA 3oi6E-06 NA 3oi6E-06 

1,2,4-Trimelhylbeuzcae - - - 3o4 NA 2.91£-0S NA 2o9lE-OS 

~ 18oS NA 8o88E-07 - - - NA 8o88E-07 

~ - - - 13 2.18£.09 1o24E-04 2.18E-09 1.24E..04 

14 NA 1oS4E..04 NA l.S4E..04 

~ii-1,2-DicbiOI'OCtbeae 75 NA 4o36.E-OS 582 NA So91E-04 NA 6o41E-04 

35 NA 1o47E-04 NA 1.47£.04 

Etbvlbeuzcae 4o9 NA 2.09£.08 - - - NA 2.09E-08 

Mcthvlcnc cblariclc - - - 13 So73E-11 1.13£.07 So73E-11 1o13E..07 

Mcthvl tat-llutvl ell~. (MTBEl - - - 32 6o9lE-12 6o43E-08 6o91E-12 6o43E..08 

Tetracblorocthcnc 12 So34E-ll 6o44E-07 20 So7SE-10 6o9SE-06 6o29E-10 7oS9E-06 

Tolucnc 13 NA 2.79E-07 - - - NA 2.79E..07 

lr.-1,2-Dicblorobeazcnc 36 NA 1.04E..07 - - - NA 1o04E-07 

lr.-1 2-DicbiOI'OCtbeae - - - sa NA 6o17E-OS NA 6o17E-OS 

Tric:hloructhcac 27 2o10E-10 9o87E-06 112 6o07E-09 2.8SE-04 6o28E-09 2.9SE-04 

Vinyl cbloricle 7o0 6o39E..08 2.09£-0S 149 1o33E-06 4o34E-04 1.39E-06 4oSSE-04 

Kyleaca, total 14 NA 6oSSE-08 - NA 6oS8E..08 

Amclor 12S4 - - - 296 NA NA NA NA 
_ .. 

3,411 NA So04E-08 NA So04E-08 

CDC 48 NA So86E-IO NA So86E-10 

Bcazo(a 27 2.84E-14 NA 126 2.S6E-09 NA 2.56£.09 NA 
27 1.61E-14 NA 1.61E-14 NA 

a.,_ 193 3oS7E-IS NA - - - 3oS7E-1S NA 
..._ 

··~ 217 NA 7o2SE-ll NA 7o2SE-Il 

FliiORIIlC 42 NA 2.34E-10 - - - NA 2.34E-10 

Pmac 180 NA 8o19E-11 - - - NA 8oi9E-Il 

Orpaics Tot.t Risk 6.41E-4111 7o64E-85 1.37E-16 1o89E-e3 1o44E-e6 1o96E-03 
0.... 0 > aC6 to nCB (TX1006) ISS NA 6o06E-04 NA 6o06E..04 

• ..: >nCB to nC10 (TX1006) ss NA 1o11E-03 NA 1o11E-03 

IAromatica > nCB to nC10 (TX1006) - - - ss NA 3oS2E-OS NA 3oS2E..OS 

trPH-GRo 810 NA 8.30:&«; 996 NA lo7SE-el NA lo76E-03 

Page I of2 

• 
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Tallie 78-IO(a) 

Calculation of ladhidual Exc:e. Lifetime c-Risk (IELCR) md Huard Quotieat (HQ) for a Clllftllt Oa-site NOIH'elideatial Worbr 

Sub-area 6B: GKN Facility, BoeiDJ Tract 1, St. LOllis, Ma.-t 

AwrageSoll 
COCa Coac. 

(ul!lkR) 

IAliPbatica > nC10 to nC12 O"X1006) -
"'-L 0 

> nCI2 to nCI6 0XI006) 
.. ,.... 0 > nC16 to nC21 tTX1006) 

~tiel> nCIO to nC12 O"Xl006) -0 > nC12 to nC16 tTX1006) 
0 > nC16 to nC21 tTX1006) 

rrt'H-DRO 17,508 
0 > nC21 to nC35 O"X1006) 
0 > nC21 to nC35 tTX1006) 

TPH-ORO -
TPHTIIIaiRilk 
Armc 27807 
Bmum -
Cadmium 583 

~- -
Mcn:urv 34 

~·-- 1687 
3.964 
937 

Cobalt 8404 
Copper 19.350 . 1.084,100 

N"acbl 28150 

ZiDc 52,140 

MetUTIIIaiRilk 
I"'I'IUWIT ATIVERJSK 

-· ----

Notca: 
NA: Not available 
-: RUt evaluatioa- not pafCIIIDOd. 
ID: Huard indCilt 
TPH: Tot.J petroleum hydrocarboa 
GRO: Guoliae rup orpaic 
DRO: DiCICI rap cqaaic 
ORO: Oil rap cqaaic 
ug/L: Micropa~~~~ pel" lit« 
1J8!k8: Microsra- per kilosnm 

ladoor J:.llalatioa of 
Vapon tn. Sulllurf'ace 

Soil 

IELCR HQ 
- -

- -

NA lo77E-G5 

-
NA 2.60E-G5 
NA NA 

- -
NA NA 
- -
NA. 9o69E-05 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 9o69E-G5 

_6.4l&e8 lo99E-04 

Pap2of2 

AwrqeGW 
IDdoor Iahalatioa of 

Sam of S11mofHQ 

Coac. <•elL) 
Vapon lium Grouadwater 

IELCR (HI) 

IELCR HQ 
5,575 NA 1.68E-01 NA 1o68E-01 
5,575 NA 7o29E-01 NA 7o29E-01 
5,575 NA 6o87E-+OO NA 6o87E-+OO 
5,575 NA 1oiOE-03 NA lo10E-03 
5,575 NA 4o43E-04 NA 4o43E-04 
5,575 NA 1o19E-04 NA 1.19£.04 

33,451 NA 7o77E+OO NA 7o77E+OO 

75 NA 9o24E-02 NA 9.24E-02 
75 NA 1o83E-07 NA 1o83E-07 

ISO NA 9o24E-82 NA 9.24E-82 
NA 7o86E+OO NA 7o86E+OO 

108 NA NA NA NA 
5440 NA NA NA NA 
1177 NA NA NA NA 
412 NA NA NA NA 
102 NA 1o53E-04 NA 250E-04 

- - - NA NA 
NA NA 
NA NA 

- NA NA 
NA NA 

6400 NA NA NA NA 

- NA NA 

- - - NA NA 
NA loS3E-04 NA 2oSOE-04 

1.37~ 7o86E+OO. Jo44E-06 7o86E+G& 

• 
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AwnpSell 

COCa CoDe. 

(QI/IIU 

I 1-Dic:hlaroclhae 3.1 
I 1-Dic:hlclraethen 3.S 
11..2-T~J?· 

I 2,3-Trimethy)benzene 
1.2.4-Trimethy)benzene -
~ 31 
Benzene -
~I 146 
OC>ichloroclifl~ -

123 
~ethyl btme (MEl() 13.9 
~tat-butyl dher (MTBB) -
MethYl- c:hlaride 7.4 
Telnl:ldoloethen 1.24 
Tol- 4893 
Inns-) 2-0ic:hlcJroben 36 
lnns-1,2-Dichlaroetbale 22 
richloroethale 42 

VUIYl chloride S2 
~ylcncs, Tocal 382 
~1254 100 

llSO 
29 

Beam( a 17 
14 

a.- 119 
102 

Fluonne .27 
17 

PYrene. 86 
Orlaala T.cal Rilk 
AliiDticl > nC6 to nC8 (DC1006) -
AliPbltics > nC8 to nC10 0X1006) -
iAroatics >nCB to nC10~1006) -
TPH-GRO 3,103 
AliDbllics > nC10 to nC12 OX1 006) -
Almhalics > nC12 to nC16_(1X1006) 
AlipMiics > nC16 to nC21 (IX1006) -
Anlmltics > net o to nC12 CIX1006> -
Anlmltics > nC12 to nC16 CIX1006> -
Anlmltics > nC16 to nC21 OX1006l -
TPH-DRO 177,81D 
AliJJhllics > nC21 to nC3S (IX1006) -
Anlmltics > nC21 to nC3S 0X1006) -
TPH-ORO -
TPH ToCal Rilk 

September 2004 

• Tallle7B-10(b) 
Calculatlaa .KindiYillal x-wea.e c-Rllk (IELCR) IUid llaDrd QuaCieat (IIQ) ror • Future CGIIItrudioa Worlrler 

..,__ 68: GICN Fadlity, Bee1Da Tract 1, St. Louis, Mlaourt 

A&ddeatal ........... .K 
Outdoor 1a1u11at1oa or Denial CoaCad with Oafdoor laiWatiea or 

Denial CoaCad ...... Sell Vapen _. PardallafM AwnpGW Sell Groundwater Vaponfroa rr-s.u Coac.(lllfL) 

IELCR HQ IELCR. HQ IELCR HQ IELCR. HQ IELCR. HQ 
NA 3.60B-08 NA I. lOB-Oil NA S.31B-08 

1.068-11 1.37E-07 1.178-11 I.S2B-07 3.81&-11 2.68E-07 8.0 2.42E-08 3.14B-04 2.31&-11 1.62B-07 
640 NA NA NA 4.81&-07 

- - - 0.7 NA NA NA 8.80&-08 

- - - - - 3.4 NA NA NA S.94E-07 
NA 1.08E-07 NA 1.14&-07 NA 2.67E-07 - - - - -
- - - - 13 2.S6E-09 2.06li-03 1.94&-12 2.76&-06 

14 NA 7.87E-04 NA 3.80&-06 
NA S.IGE-07 NA S.66E-06 NA 2.87E-OS S82 NA NA NA 1.71&-0S 

- - - - - - 3S NA 4.66&-0S NA 2.16E-06 
NA 4.28E-07 NA 4.38E-07 NA 3.83&-07 
NA B.liE-09 NA 9.008-09 NA 3.14&-08 - - - - -
- - - - - - 32 1.48&-10 3.66E-06 2.S9B-14 6.02B-09 

2.76&-13 4.308-08 3.078-13 4.78E-08 4.61&-13 2.28E-08 13 2.11E-09 3.27E-04 8.11&-14 4.01E-09 
2.13&-13 2.178-08 2.378-12 3.19&-07 4.89B-13 1.47E-07 20 I.S4E-08 2.08&-03 3.84&-13 1.16&-07 

NA 8.S3E-07 NA 9.48&-06 NA S.37E-OS - - - - -
NA 1.39B-07 NA 7.7SB-08 NA 2.08E-07 - - - - -
NA 3.84&-08 NA 4.27E-07 NA 2.66&-06 sa NA NA NA 1.33&-06 

3.83E-1S 4.068-09 2.SSE-12 2.71&-06 S.SSE-12 6.S2E-06 112 6.23E-09 6.60&-03 4.SSE-12 S.34E-06 
4.94&-13 6.0'1E-W . S.49B-10 6.74&-06 1.66&-09 1.368-0S 149 6.S3E-07 8.01&-03 7.61&-10 6.22&-06 

NA 6.66E-08 NA 6.81B-08 NA l.S2E-06 - - - - -
4.6SE-IO 8.14B-04 l.IIE-09 1.94E-03 1.7SE-13 3.06&-07 296 NA NA NA NA 

NA 6.68&-06 NA 7.43&-06 NA 4.66&-07 
NA S.64E-07 NA l.BBE-07 NA 1.078-08 

2.72&-11 NA 6.96B-11 NA 3.078-13 NA 126 2.36&-0S NA 8.64&-11 NA 
2.20&-11 NA S.6SE-11 NA 1.90E-13 NA 
1.88&-12 NA 4.83&-12 NA 2.78&-14 NA - - -

NA 2.9SE-07 NA 4.92&-07 NA 7.72E-09 
NA 2.36E-07 NA 2.63&-07 NA 8.29E-09 - - -'-- - -
NA 6.62&-07 NA 2.21&-07 NA 8.41E-09 
NA 3.32&-07 NA 1.11&-06 NA 8.77E-W - - - - -

5.20-10 I.25E-04 1 .. E-t!l L97E-e3 1.71E-t!l 1.eE-Ot UJE-85 UlE-01 1.77E-10 4.01E-85 

- - - - - - 88S NA NA NA 8.60&-06 

- - - - - - ss NA NA NA l.SBE-OS 

- - - - - - ss NA NA NA 6.22&-01 
NA NA NA 1.41E-85 NA U3E-85 "' NA NA NA UOE-85 

- - S.S1S NA NA NA 2.38&-03 
S.S1S NA NA NA 1.03&-02 

- - - - - - S,S1S NA NA NA 9.12&-02 

- - - - - - S,S7S NA NA NA 2.87E-OS 
- - S,S1S NA NA NA 1.99&-0S 

S.S1S NA NA NA l.SlE-OS 
NA 3.t1E-04 NA l.l9E-G3 NA UOE-04 33.451 NA NA NA l.lOE-01 
- - - - - - 7S NA NA NA 1.31&-03 
- - 7S NA NA NA 1.20E-07 
- - - 158 NA NA NA 1.31E-G3 

_NA U1E-04 NA UOE-83 NA 3.!!8E-04 NA NA NA l.l1E-01 

1'11Flof2 

• 
Sua.K SuaorHQ 
IELCR (HI) 

NA I.OIE-07 
2.43&-08 3.14&-04 

NA 4.81&-07 
NA 8.80B-08 
NA S.94E-07 
NA 4.88E-07 

2.S7E-W 2.078-03 
NA 7.91&-04 
NA S.20JH>S 
NA 4.88&-0S 
NA 1.2SE-06 
NA 4.8SE-08 

1.48&-10 3.66E-06 
2.10E-09 3.27E-04 
1.S4E-08 2.08&-03 

NA 6.41&-0S 
NA 4.2SE-07 
NA 4.4SE-06 

6.24E-09 6.62&-03 
6.S6E-01 8.04&-03 

NA 1.6SE-06 
I.S7E-09 2.7SE-03 

NA 1.46E-OS 
NA 7.63&-07 

2.368-0S NA 
7.878-11 NA 
6.74&-12 NA 

NA 7.96&-07 
NA S.08E-01 
NA 8.92E-07 
NA 1.4SE-06 

1.43E-f5 2.DE-OJ 
NA 8.60&-06 
NA 1.S8E-OS 
NA 6.22&-01 
NA 5.74E-85 
NA 2.38&-03 
NA 1.03&-02 
NA 9.72&-02 
NA 2.87E-OS 
NA 1.99E-OS 
NA I.S1E-OS 
NA l.llE-01 
NA 1.31&-03 
NA 1.20&-07 
NA 1.31J:.GJ 
NA l.l3E-01 

The RAM Group 



• 
coc. 

Arsenic 
~ 
k:-lmium 
Chromium 
Mc:n:ury 

Selenium 
Antimony 

Beryllium 
Cobl1t 
Copper 

INic:bl 
~ 

~Risk TIVERJSK 

~-
NA: Not -n.ble 
-: Risk IMIIualion- nat pafOIIIIOCI. 
HI: lw.d index 
TPH: Total pclroleum ~
GRO: Gaoline nnae oopnic 
ORO: Diesel1111181' orpnic 
ORO: Oil 11111F oopnic 
uWL: Mic:rogmu per liter 
uglkg: Mic:rogmu per kiJqpml 

September 2004 

AVWIIpSoil 
Cone. 

(11111111) 

14.266 

481 

42 
920 

3,.964 
937 

8404 
19.350 

I 084,100 
28150 
52,140· 

• T.WC '7B-lO(b) 
Calctdallon ofladiYidal ~ Llf.U.. c-Risk (IELCR) ad Haurd Qutieat (HQ) for a Future C0111Crudloa Worlrer 

Sub-ana 68: GKN Fadllty, Boelai Tnd l, St.IAals, Mlaaarl 

Aeddeldal ........... of 
Outdoor .............. Delwal Contact with Oatdoarlahalatleaof 

Delwal Coatact with Soil VaponlllldPartlcldates AVW~~pGW Vapon ~ Grouaclwatet Soil Groundwater 
froaaSoil Cone. ("'IL) 

JELCR HQ JELCR BQ JELCR HQ IELCR HQ JELCR BQ 
3.55B-10 5.538-05 l.l3B-07 l.7SB-02 l.87B-10 2.91B-06 108 NA NA NA NA 

5440 NA NA NA NA 
NA l.l2B-OS NA 3.73B-04 2.65B-12 5.90B-08 1177 NA NA NA NA 

- - - - - 412 NA NA NA NA 
NA 1.65B-07 NA 8.23B-06 NA 1.988-04 1.2 NA NA NA 3.29E-06 
NA 2.148-0S NA 7.138-05 NA 9.89B-07 - - - - -
NA l.ISB-04 NA 3.848-03 NA 4.268-06 - - - - -

6.69B-10 5.45B-06 2.23E-10 1.82B-06 6.89B-12 l.OIE-08 - - - - -
NA 4.88B-04 NA l.63E-04 7.21E-ll 9.03E-OS - - - - -
NA 5.62B-06 NA 1.878-04 NA 4.14B-06 - - - - -
NA 2.708-03 NA 3.00£.03 NA 4.74E-03 6,400 NA NA NA NA 
NA 1.188-07 NA 5.4SE-OS 2.07E-ll 3.02B-05 - - - - -
NA 2.02B-06 .NA 1.68E-OS NA 1.068-08 - - - -

l.01E-09 Ul.E-03 l.l3E-e7 :Z.SZE-411 UOE-10 5.07E-03 NA NA NA 3.2'E-06 
1.55E-B 4.61E-U 1.15E-417 2.114EC UOE-09 5.54E-03 U3E-05 UlE-02 8.77E-10 1.11E-01 

Paae2 of2 

-------, 

• 
s-or s...rBQ 
JELCR (HI) 

l.l3B-07 1.76E-Ol 
NA NA 

2.65B-12 3.84B-04 
NA NA 
NA 2.10E-04 
NA 9.378-05 
NA 3.968-03 

8.99E-10 7.27B-06 
7.21E-ll 7.42B-04 I 

NA 1.978-04 
NA 1.048-02 

2.07E-ll I .SSE-OS 
NA l.89E-05 

1.14E-07 3.37E-8l 
1.44~ L70E-11 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Facility, Boeing Trad 1, St. Louis, Missouri 

Average SoU 
Indoor Inhalation of Indoor Inhalation of 

COCs Cone. 
Vapon from Subsurface AverageGW 

Vapon from Groundwater 
Sum of SumofHQ 

SoU Cone. (ug/L) IELCR (HI) 

(U£/k2) IELCR HQ IELCR HQ 

2-Hexanone (MBK) - - - 4.3 NA 9.83E-07 NA 9.83E-07 

~cetonc 55 NA 1.90E-07 - - - NA 1.90E-07 

~I ,2-Dicbloroetbene 2.5 NA 4.48E-07 96 NA 1.05:&04 NA 1.05:&04 

Picblorodifluoromethane 3.6 NA 1.61E-06 - - - NA 1.61E-06 

Ethyl benzene 540 NA 7.08E-07 - - - NA 7.08E-07 

Methyl ethyl ketone (MEK) 13 NA 8.82E-09 - - - NA 8.82E-09 

Methyl isobutyl ketone II NA 1.02E-08 - - - NA 1.02E-08 

o-Xylene 600 NA 3.25E-08 - - - NA 3.25E-08 

Tricbloroetbene 4.2 l.OIE-11 4.75E-07 240 1.48E-08 6.94:&04 1.48E-08 6.94:&04 

Vinyl chloride - - - 5.2 5.55E-08 1.82E-05 5.55E-08 1.82E-05 

Xy1enes, total 206 NA 3.04E-07 - - - NA 3.04E-07 

e 406 2.32E-15 NA 2.32E-15 NA 
Organics Total Risk l.OIE-11 3.84E-06 7.03E-08 8.18E-04 7.03E-08 8.22E-04 

A 1;n~uo.;cs > nC6 to nC8 (TX1 006) 110 NA . 9.05E-05 NA 9.05E-05 

Aliphatics > nC8 to nC1 0 (TX1 006) - - - 47 NA 1.13E-03 NA 1.13E-03 

A...-. .. .:cs > nC8 to nCl 0 (TXl 006) 47 NA 3.40E-05 NA 3.40E-OS 

l'PH-GRO 64,052 NA l.OlE-04 203 NA 1.25E-03 NA 1.45E-03 

AJ; .. ~o. .. .:cs > nCIO to nC12 (TX1006) 1,497 NA 5.43E-02 NA S.43E-02 

Aliphatics > nC12 to nC16 (TX1 006) - - - 4,641 NA 7.30E-01 NA 7.30E-01 

"'J;..~o. .. .:cs > nC 16 to nC21 (TX1 006) 1,497 NA 2.22E+OO NA 2.22E+OO 
A • .:cs > nClO to nC12 (TX1006) 1,497 NA 3.20:&04 NA 3.20E-04 
A . ..:cs > nC12 to nC16 (TX1006) 1,946 NA 1.59E-04 NA 1.59:&04 

Aromatics>nC16tonC21 (IX1006) - - - 1,497 NA 3.16E-05 NA 3.16E-05 

TPH-DRO 566,000 NA 1.77E-04 12.575 NA l.OOE+OO NA 3.00E+OO 

• 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Facllity, Boeing Trad 1, St. Louis, Missouri 

COCs 

AJipbatics > nC21 to nC35 (TX1006) 

·cs > nC21 to nC35 (I'Xl006) 

TPH-ORO 

TPH Total Risk 

Arsenic 

IBarium 

Pmnium 
~hromium 
Chromium, hexavalent .. 
Selenium 

Metals Total Risk 
.£TJVERISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
m: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline nmge organic 
DRO: Diesel nmge organic 
ORO: Oil nmge organic 
ugiL: Micrograms per liter 
uglkg: Micrograms per kilogram 

Avenge SoU 
Cone. 

(112fke) 

-

-
6,061 

-
-

27,165 

-
33 

342 

Indoor Inhalation of 
Vapors from Subsurface 

SoU 

IELCR HQ 

- -

- -
NA 3.79E-04 

NA NA 
- -
- -

NA NA 
- -

NA 2.86E-OS 

NA NA 
NA 2.86E-05 

1.01E-ll 4.11E-04 

Indoor Inhalation of 
AvengeGW Sum of SumofHQ 

Vapors from Groundwater 
Cone. (ug/L) IELCR (HI) 

IELCR HQ 

727 NA 1.08E+OO NA 1.08E+OO 

295 NA 6.97E-07 NA 6.97E-07 

1,022 NA 1.08E+OO NA 1.08E+OO 

NA 4.08E+OO NA 4.08E+OO 

81 NA NA NA NA 
2,574 NA NA NA NA 
669 NA NA NA NA 

2,381 NA NA NA NA 
16 NA NA NA NA 

0.76 NA l.llE-04 NA 1.39E-04 

- - - NA NA 
NA 1.11E-04 NA 1.39E-04 

7.03E-08 4.08E+OO 7.03E-08 4.08E+OO 

• 
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• 
Avel'llpSoll 

COCa c-. 
(qlq) 

:2-lkxBnone (MBI() 

IAI:ckJne T1 
IOilcmfClllll 2.9 
lcis-1 3.5 

3.6 
233 

~MethYl ethyl btme (MBIC) 12 
IMdhYI idutyl btme 12 
~Xylme 600 
rrric:blcxocdlcne 29 
VUJYI chlaride -
!levier.. Tcllal 90 
Benza(a 66 

uonnlbene 48 
a.,._ T14 

14. 
Onala TMaii.Uik 

. >nC6tonCI('IXJ006) 
Alillhltics > nCI to nCIO ('IXJ006) -

. >nCitonCIO('IXJ006) 
TPB-GRO 45,80'7 

. >nC10tonCI2('1XI006) 
• >nCI2tonCI6('1X1006l 
. >nC16tonC21 (TX1006) 
. > nC10 to nC12 ('IX1006) 
· >nC12tonC16ax1006l 
. > nCI6 to nC21 ('IX1006) 

TPB-DRO 1,849,G9 
. >nC21tonC3S('IX1006) 

Anlalics>nC21tonC3S (TX1006) 
TPB-ORO -
TPBTaCaii.Uik 

Scptembw 2004 

• 
Table 7C-10(b) 

Calculadaa efladiYidual ~urea- c-I.Uik(IELCR) aadllaanl Qalldeat(RQ)fera P'ulue c-tnldloa Woner 
su.- lie: GKN 1'~, ..... Tract l,St. Laals, ~ 

A.a:lcleldaiiDpstloa ef 
OutdoeriDIIaladaaef .,.... CeaCad wiCh Outdoer JahalatiH of 

.,.... Clllllad .... Soli Vapon 111111 Parllculatill 
Soli A ........ G1W Gntad• ... Vaponr.-

rr-SoU C-.(uc/L) 
IELCR BQ IELCR BQ IELCR BQ IELCR BQ IELCR BQ 

- - - - - - 43 NA NA NA 1.788-07 

NA 9.368-08 NA 9.8BB-08 NA 2.32E-07 - - - - -
8.116E-14 1.02B-07 9.848-14 1.138-07 7.0SB-12 7.13E-OS 

NA 1.21B-08 NA 1.348-07 NA 6.80E-01 96 NA NA NA 1.49B-06 
NA 2.09B-08 NA 6.97B-(19 NA 4.768-07 
NA 8.138-07 NA 1.318-07 NA 7.27B-07 
NA 7.20B-09 NA 1.008-09 NA 2.791!-01 
NA S.42B-08 NA 6.028-08 NA 1.148-07 
NA 3.49B-07 NA 1.16B-07 NA S.I7B-07 - - -

2.69B-IS 2.8SS09 1.79B-12 1.9(1!.06 3.908-12 4.SIB-QS 240 1.33B-08 1.42E-02 S.19B-12 6.09B-06 

- - - - - - S.2 2.2BB-08 2.10E-04 1.41B-ll 1.16B-07 
NA I.S7B-OI NA 1.61B-08 NA 3.S9B-07 

1.048-10 NA 2.678-10 NA 1.11B-12 NA" 
7.S4B-ll NA 1.93B-IO NA 6.41B-13 NA 
4.32B-12 NA l.llE-11 NA 6.31B-14 NA - - - -

NA 2.4SB-07 NA 4.01B-07 NA 6.398-09 
U4E-18 1.71E-4N 4.741:-10 U9E-86 USE-11 7.90E-15 3.61B-08 1.44E-8l 1.931:-11 7.aE-86 

110 NA NA NA S.61B-01 

- - 47 NA NA NA 7.06E-06 
47 NA NA NA 2.71B-07 

NA NA NA UIE-M NA :Z.70E-04 :JG) NA NA NA 7.91E-06 
1,497 NA NA NA 3.41B-04 
4,641 NA NA NA 4.S7B-03 
1.497 NA NA NA 1.398-02 
1,497 NA NA NA 4.09B-06 
1,946 NA NA NA 3.67B-06 
1,497 NA NA NA 2.12E-06 

NA :J.llE-03 NA 7.NEG NA :utEG U,575 NA NA NA 1.I8E-G 
727 NA NA NA 6.7SE-03 
295 NA NA NA 2.2SB-07 

- - - - - - t:eu NA NA NA 6.75E-03 

NA :J.llE-03 NA 7.:J5E.G NA :J.28E-OJ NA NA NA :JME-02 

Page I of2 

• 
Sulef s-e~aQ 

IELCR (Ill) 

NA 1.78B-07 
NA 4.2SB-07 

7.23B-12 7.1SB-OS 
NA 2.32E-06 
NA S.04B-07 
NA 2.37E-06 
NA 4.31E-08 
NA 2.29B-07 
NA l.ClSB-06 I 

1.34B-08 t.42E-02 I 
2.2BB-08 2.10E-04 I 

NA 3.918-07 
3.73B-IO NA 
2.698-10 NA 
I.S4B-ll NA 

NA 6.S9B-01 
3.61B-08 L45E-G 

NA S.61B-07 
NA 7.068-06 
NA 2.78B-07 
NA ~ 
NA 3.41E-04 
NA 4.S7B-03 
NA 1.398-02 
NA 4.09B-06 i 

NA 3.67B-06 
NA 2.12E-06 
NA 3.0lE-8l 
NA 6.7SE-03 
NA 2.2SB-07 
NA 6.75E-03 
NA 3.74E-e:z 
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• 
coc. 

NA: Not awil8ble 
-: Risk cwa!UIIIian- not perfanned. 
m: Hazlrd \Ddc:x 
TPH: Tolal petroleum~ 
GR.O: Gasoline n191 orpnic 
DRO: Diae1 n191 orpnic 
ORO: Oil n191 aqpnic 
IJ&'L: Microgl:ais per lit« 
l9'kB: Mi~ per kilosrma 
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T•ble 7C-ll(b) 

Clllcubdlaa flllacllYidal ~ ...,.._. c-Rllk (IELCR) 111111 a--.1 QaoCieat (BQ) fw • Fallin Ceallndien Werlr.er 
Sue.- K: GKN Flldllly, ....... Tnct 1. St.IAals, MluHrt 

Page2of2 

• 
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Table 7D-10(a) 

Calculation of Individual Exces•Ufetime Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Current On-•ite Non-raidential Worker 

Sub-area 6D: GKN FacUlty, Boeing Tract 1, St. Louis, Mil10uri 

Average SoU 
coc. Cone. 

(uglkg) 

Dichlorodifluoromethane 5.5 
T etrachloroethene ---
Toluene 39 

Organiel Total Risk 

TPH-GRO 12,000 

TPH-DRO 2,500 

TPH-ORO 2,500 
TPH Total Risk 

Arsenic --
Chromimn ---
Metall Total Rilk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petrolemn hydrocarbon 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
ug/L: Micrograms per liter 
uglkg: Micrograms per kilogram 

Indoor Inhalation of 
Vapon from Subsurface 

SoU 
IELCR HQ 

NA 8.16E-06 

--- ---
NA 7.99E-07 

NA 8.96E-06 
NA 1.23E-04 

NA 2.52E-06 
NA 6.38E-08 

NA l.lSE-04 

--- --
--- ---

NA NA 

NA 1.34E-04 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Vapon from Groundwater 
Cone. (ug/L) IELCR (IU) 

IELCR HQ 

- --- --- NA 8.16E-06 

12 2.99E-10 3.60E-06 2.99E-10 3.60E-06 

- - --- NA 7.99E-07 

l.99E-10 3.60E-06 l.99E-10 l.l6E-05 

- -- --- NA 1.23E-04 

-- --- --- NA 2.52E-06 

--- --- --- NA 6.38E-08 

NA NA NA l.lSE-04 

8.9 NA NA NA NA 
41 NA NA NA NA 

NA NA NA NA 

l.99E-10 . 3.60E-06 l.99E-10 1.38E-04 

• 
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COCa 

Mdhvl ethvl ketone CMEICI 
etnc:hlclRiethe 
o1UIIIIl 

Orpala TGt81 Rlolr. 
TPII_-GRO 
~-DR.O 
~.ORO 
m-& TGt81 Rlolr. 
~ 
a-num 
~TotiiiRiolr. 

ULA11VE RISK 

Notes. 
NA: Not-a.ble 
-: Rille Cftluldion- not perfmaed. 
ID: Haz.rd index 
TPH: Tol81 petmleum hydroc:arbon 
ORO: 0.01inc nnee crpnic 
DRO: Dieselnnee crpnic 
ORO: Oilnnee crpnic 
oWL: Miaqpams pu liter 
11(/lra: Micrqpams pu kilopam 

September 2004 

A_.... Sol 
c--. 

(lllilrl) 

s.s 
69 

27 

I 12,000 
I :z.soo 
I :z.soo 

I 92SO 
I -

• 
T•ble 7D-10(b) 

c.Jcu .. Uoa ofladiYidul .:-urea- c.--Rillr. (IELCR) IIDd ll8anl Qutleat (HQ) ror • Fatare canotruct~oa wartr.r 
Sub-ua liD: GKN FMillty, J1ee1ac Tnct 1, St.IAaU, Mlaourt 

Aecldeat8l ......... of 
Oaedoor ......._u.a of 

Denul c.tKt with Oatdoor~of 
Denul Coatact with Sol v.,.... ..... Putladllta A_....GW 

Sol 
&..Sol C--.(UIIL) 

GrouadwDr v..-.rr-

IELCR HQ IELCR HQ IELCR HQ IELCR HQ DLCR HQ 

NA 3.1~ NA 1.()6B.48 NA 7.11J&.07 

NA 3.98B-08 NA 4.42£.08 NA l.S4E-m 
- - 12 9.198-09 1.248-03 1.228-13 3.68B-08 
NA 4.668-09 NA S.11B-08 NA 2.94B-07 - -
NA 7..GE-GI NA 1.17E-0'7 NA l.l'JE.N UtE-419 1.24E-03 U2E-13 3.68E-08 
NA NA NA S.46E-OS NA 7.07E-0S 
NA S.S1E-06 NA 1.688-0S NA 4.BOE-06 - - - - -
NA 6.37E-06 NA 1.64B-OS NA S.16E-07 - - - - -
NA LltE-85 NA 1.77E-85 NA 7.fOE-85 NA NA NA NA 

2.30B-10 3.S8B-OS 7.3()8.()1 1.13Ji.02 1.21B-10 1.89B-06 8.9 NA NA NA NA 

- - - - - - 41 NA NA NA NA 
:UOE-11 3.51E-85 7.30E-GI 1.131:-82 U1E-10 l.ltE-16 NA NA NA NA 
2.301:-10 4.'1iE-e5 7.30E-88 1.14E.G 1.211:-10 7.t1E-85 UtE-0!1 1.24E-03 U2E-13 3.68E-08 

l 

• 
Sua of SaaofHQ 
IELCR (HI) 

NA 7.638-07 

NA 2.38B-{)7 
9.198-09 1.248-03 

NA 3.SOB-07 
UtE-419 1.24E-03 

NA 1.2SE-04 
NA 2.71B-OS 
NA 2.33Ji.OS 
NA 1.76E-84 

7.33B-08 1.14Ji.02 
NA NA 

7.1lE-GI L14E.G 
1.25E-OI 1.281:-82 
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• Abandoned Shallow Piezometer A 

• Abandoned Shallow Well A 
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Figure 7-1 
Exposure Area 6: 

1:3000 
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GKN Facility, 

Boeing Tract 1 North 
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Shallow Groundwater 
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GKN Facility, 

Boeing Tract 1 North 
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A'ITACHMENT 7·A 

ECOLOGICAL RISK ASSESSMENT- AREA 6 GKN FACILITY 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than~ mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the downgradient edge of Area 6D is adjacent to Coldwater Creek. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the entire site is paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a ~ mile 
radius of the site? Note, the ~ mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a ~ 
mile radius of the site? 

No . 
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ATTACHMENT 7-B 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

, la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
ground water? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually groundwater discharges into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

Based on the distance to the creek and the current groundwater concentrations, there is 
some potential for low level dissolved impacts in groundwater to reach the creek. 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

Although we have no surficial soil data, it is unlikely based on the sources located within 
this area that surficial soil is impacted. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

3. 

No, the site is entirely paved . 

Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

September 2004/ Area 6 7-B-1 The RAM Group 
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No, the site is entirely paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No, the site is entirely paved. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved. 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

No. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

No. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No . 
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7a. Are there Karsitic features on or within a ~ mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 6 7-B-3 The RAM Group 
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8.1 INTRODUCTION 

SECTION8.0 
AREA 7: ENGINEERING CAMPUS 

The Engineering Campus (Area 7) is located in the northern portion ofthe Facility, bordered by 
Lindbergh Boulevard to the west and James S. McDonnell Boulevard to the north, see Figure 8-1. 
This section will describe the constituents found in this Area, the exposure model, the evaluation 
of the current and future risk to human health and the environment, and conclusions based on the 
results ofthe risk evaluation. 

8.2 DESCRIPTION OF AREA 

The Engineering Campus is approximately 1,500 feet long by 1,000 feet wide (at its maximum 
dimensions). Within this Area are four buildings and large parking lots. Other than the 
buildings, the entire area is paved. 

8.2.1 Potential Sources within Area 

No SWMU's were located within this Area; however, six USTs were previously located within 
this Area near the three main buildings (32, 33, and 34) (see Table 8-1 for details). Two of the 
six USTs listed on Table 8-1 replaced previous 300-gallon USTs in 1960 and 1975. The USTs 
ranged in size from 300 gallons to 20,000 gallons, and contained gasoline, fuel oil, and diesel. 
Two of the tanks were used for boiler fuel and the others were used to fuel emergency power 
generators. · 

These USTs were all removed via excavation in 1989, and were not replaced. The tanks were 
removed following McDonnell Douglas environmental department guidelines that included an 
inspection of the excavation with further action initiated if contamination was visually observed. 
No further action was required at any of the six locations. Upon removal of the tanks, no soil 
sampling activities were perfonned. 

At various times since the removal of the tanks, different projects involving utility repair or 
replacement have been conducted at the former tank locations. Testing of the soil was conducted 
during these projects to assist with proper soil disposal. It is standard Boeing procedure to field 
test with a Photoionization Detector (PID) meter any soil being disturbed or removed during 
construction projects or emergency repairs. Testing involves collecting several samples from 
every three to four cubic yards of excavated soil. The samples are composited into a sealed 
plastic bag and a PID measurement is taken from the headspace. Laboratory analysis is 
conducted if a PID measurement above 50 ppm is detected. Listed below is a description of the 
tanks with PID readings and dates oftests. No VOCs above 5 ppm were detected with the PID 
meter at these former UST sites . 

September 2004/ Area 7 8-1 The RAM Group 
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Tank Tank Material Gallons Installation PID Test PID PID 
No. Location Date Date Location Results 
B46 33A Diesel 300/3,000 1956/1960 6/26/00 AtUST 5ppm 

site 
B47 33B Fuel Oil 20,000 1956 11/13/01 20 feet 3 ppm 

west of 
UST 

B48 32A Gasoline 300/500 1956/1975 5/16/03 10 feet <1 ppm 
north of 
UST 

B49 32B Fuel Oil 10,000 1955 4/27/00 AtUST 5ppm 
site 

B50 34A Diesel 850 1957 4/21/03 AtUST < 1 ppm 
site 

B51 34B Fuel Oil 10,000 1957 4/21/03 AtUST < 1 ppm 
site .. 

ppm: parts per mllhon 

Based on the past and current use of the Area, soil or groundwater impact beyond background 
levels would not be expected, with the possible exception of petroleum hydrocarbons. 

8.2.2 Soil Stratieraphy within Area 

There is one boring in this Area, in which monitoring well MW2 was installed. Based on the soil 
boring log for MW2, the soil stratigraphy is silty clay, clayey silt, and silt from 0.5 feet below 
ground surface (bgs) to approximately 19 feet bgs (total depth advanced). This is similar to the 
overall site soil stratigraphy. For additional details, refer to the RFI (MACTEC, 2004). 

8.2.3 Hydroeeoloey within Area 

There is one monitoring well (MW2) located within this Area, with 10 feet of screen from 8 to 18 
feet bgs, see Table 8-2 for further details of this well. Groundwater flow within this Area in the 
shallow zone is to the east, based on recent gauging data and information from wells just outside 
this Area (Figure 8-2). The depth to shallow groundwater in MW2 is approximately 5 feet bgs. 

8.3 LANDUSE 

8.3.1 Current Land Use 

Currently, the Area is commercial with office space occupied by Boeing. The remainder of the 
Area is paved parking lot. Area 7 includes office buildings #32, 33, 34, and manufacturing 
building #27 A. 

8.3.2 Future Land Use 

Boeing plans to retain the office complex for use as commercial office space in the future, and the 
parking lots are anticipated to remain. 
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8.4 AVAILABLE DATA 

The following gives an overview of the available data within this Area: 

• One monitoring well (MW2) is located within this Area, and this well has been sampled 
eight times from July 2000 to June 2003; 

• At the time of installation of MW2 in July 2000, a soil sample was collected. This is 
the only laboratory analyzed soil data within this Area; 

• No piezometers were installed within this Area; 
• No soil data is available from the UST excavation activities completed in 1989, other 

than visual observations; and 
• Soil PID data is available for various construction activities that occurred near the USTs 

between April 2000 and May 2003. 

8.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

8.5.1 Soil 

One soil sample was collected in this Area from the boring used to install monitoring well MW2, 
in July 2000. This sample was analyzed for a comprehensive list of 67 constituents that included 
VOCs, P AHs, PCBs, TPH, metals, and cyanide. Typical laboratory methods that were used for 
analysis include SW 846 Methods 6010,7471, 8015, 8082, 8260, 8310, and 9012. Available data 
is included in Table H-1 in Appendix H. 

Table 8-3 lists the constituents detected in the soil sample. In all, six metals were detected: 
arsenic, barium, cadmium, chromium, lead, and mercury. These metals are naturally occurring 
and at concentrations below background levels (Refer Table 8-4). Therefore, these detected 
metals were not considered further. 

Two metals (selenium and silver) were not detected, but had DLs that exceeded the background 
levels. The selenium DL was <650 uglkg vs. a background concentration of 260 uglkg. The 
silver DL was <1,300 uglkg vs. a background concentration of <700 uglkg. However, the DLs 
for selenium and silver did not exceed the high end of the range of concentrations observed that 
were used to establish the background concentrations ( 100 uglkg - 2,300 uglkg for selenium and 
700 uglkg- 3,000 uglk:g for silver). There are no known sources for these metals, and no known 
industrial activity that would have released these metals in this Area. It is our opinion that these 
metals are not present above background levels, and the elevated DLs represent laboratory or 
natural variability. Therefore, these non-detected metals were not considered further. 

One organic compound- methyl ethyl ketone (MEK) had a "J"-flagged concentration of 0.0089 
mglkg. "J"-flagged values are estimated concentrations below the DL; therefore, MEK is 
considered non-detect, and there was no corresponding concentration observed in groundwater. 
Therefore, MEK was not considered further in the risk assessment. 

Thus, no constituents were considered for quantitative risk evaluation for soil. 

8.5.2 Groundwater 

One groundwater monitoring well (MW2) is located within Area 7, and has been sampled eight 
times between July 2000 and June 2003, see Table 8-5. In all, these samples were analyzed for 
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one hundred ten constituents consisting of VOCs, P AHs, PCBs, TPH, metals, and cyanide . 
Typical methods used included SW 846 Methods 6010, 7470, 8015, 8082, 8260, 8310, and 9012. 
Available data is included in Table H-2 in Appendix H. Table H-3 in Appendix H presents the 
range of DLs for the constituents that had no positive detects in groundwater. 

Of the constituents analyzed, nine were detected in at least one sample: arsenic, barium, benzene, 
chromium, cis-1,2-dichloroethene, lead, mercury, selenium, and toluene. These constituents were 
not considered further in the risk assessment for the following reasons: 

• Arsenic had two detects and one non-detect DL above the MCL, but two subsequent 
sampling events were below the MCL. 

• Barium, benzene, cis-1,2-dichloroethene, mercury, and toluene were below their 
respective MCLs. . 

• Chromium exceeded the MCLin the 2000 sampling event but was below the MCL on 
four subsequent sampling events including the last two, which were non-detect. 

• Lead was detected above the MCL in the 2000 sampling event and was non-detectable 
with a DL that exceeded the MCL in the January 2001 sampling event; but the 
subsequent three sampling events were below the MCL including the last two, which 
were non-detectable. 

• Selenium had one non-detect sample with a DL above the MCL, but it also had a 
detectable concentration in another sampling event from the same well that was 1110th the 
MCL. 

Sixty-four constituents were non-detectable, and their highest DLs did not exceed any target level 
criteria. These constituents were not considered further in the risk assessment. 

There were 12 constituents consisting of VOCs and TPH that were not detected and did not have 
any target level criteria for comparison. The DLs were<5 ug/1 for VOCs except 2-hexanone 
(<10 ug!L), acrolein (<50 ug!L), chloromethane (<10 ug/L), and iodomethane (<10 ug!L), and 
<500 ug!L for TPH. These constituents were not considered further in the risk assessment. 

Eleven constituents (1 metal, 2 VOCs, 1 P AH, and 7 aroclors) were non-detectable, but their DLs 
exceeded their specific MCLs. These constituents were not considered further in the risk 
assessment for the following reasons: 

• Cadmium and vinyl chloride were non-detectable and the DLs were below the MCLs in 
the subsequent sampling events. 

• 1,2-Dibromo-3-chloropropane (DL range of 2-5 ug!L) is not associated with petroleum 
hydrocarbons and does not have known sources or industrial activity that could have 
released this constituent in this Area. 

• Benzo(a)pyrene was non-detect at 5 ug!L in the one sampling event for P AHs, and all 
other P AHs were also non-detectable. 

• Seven aroclors (PCBs) were analyzed in one sampling event. All were non-detectable; 
however, the DLs (<1.1 ug!L) for each exceeded the non-specific PCB MCL (0.5 ug!L). 
These PCBs are not associated with petroleum hydrocarbons and do not have known 
sources nor industrial activity that could have released these constituents in this Area. 

Four VOCs were non-detectable, but their DLs exceeded the EPA HA concentrations for 
groundwater. These constituents were not considered further in the risk assessment for the 
following reasons: 
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• Hexachlorobutadiene was non-detectable in five subsequent sampling events and the DLs 
did not exceed the HA; and 

• The HA for 1,1,2,2-tetrachloroethane was exceeded in all seven samples, and also in all 
six samples for 1,2-dibromoethane, both with DLs of 1-5 ug/L. Also, acrylonitrile was 
non-detectable and its DL (<50 ug!L) exceeded the HA in all six sampling events. All 
three do not have known sources or industrial activity that could have released these 
constituents in this Area. 

Ten constituents (6 VOCs and 4 P AHs) were non-detectable, but their DLs exceeded the 
calculated risk-based groundwater ingestion target level. These constituents were not considered 
further in the risk assessment for the following reasons: 

• Four VOCs (1,1-dichloropropene, 1,2,4-trimethylbenzene, 2,2-dichloropropane, and 
trans-1,3-dichloropropene) were also non-detectable during the six subsequent sampling 
events with DLs below their respective risk-based groundwater ingestion target level 
concentrations. 

• MIBK (VOC) was non-detectable during two earlier sampling events with DLs below the 
risk-based groundwater ingestion target level. This suggests that although during 
subsequent sampling events where DLs exceeded the risk-based groundwater ingestion 
target level, it is unlikely that MIBK is present above its risk-based groundwater 
ingestion target level. 

• Another VOC, 2-chloroethyl vinyl ether was non-detectable at 50 ug!L during six 
sampling events and the DL exceeded its risk-based groundwater ingestion target level. 
This VOC does not have known sources or industrial activity that could have released 
this constituent in this Area. 

• Four PAHs (benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and 
indeno(1,2,3-CD)pyrene) were non-detect at 5 ug!L, which exceeded their respective 
risk-based groundwater ingestion target levels during one sampling event for P AHs, and 
all other P AHs were also non-detectable. 

Based on the above evaluation and the lack of industrial activities in this Area, no constituents 
were considered for quantitative risk evaluation for groundwater. 

8.6 EXPOSURE MODEL 

8.6.1 Current conditions 

This Area is comprised of office buildings and parking lots. Hence, the receptors under current 
conditions would be the non-residential worker and a visitor/maintenance worker to the Area. 

Exhibit 8-1 presents the EM for the current non-residential worker. As the exposure duration for 
the visitor/maintenance worker is less than that for the non-residential worker, the risk from any 
soil or groundwater impact will not be quantitatively evaluated . 
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EXIDBIT 8-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

~ermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact witll 
surficial soil is unlikely. Also, the only sources 
located within this Area were USTs, and impact is 
not expected in the surficial zone. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion o 
surficial soil is unlikely. Also, the only sources 
located within this Area were USTs, and impact is 
not expected in the surficial zone. 

Indoor Inhalation of Vapors from NC No volatile constituents were detected in soils in this 
Subswface Soil Area; therefore, this pathway is incomplete. 

Indoor Inhalation of Vapors from NC No volatile constituents were detected above the 
Groundwater MCLs in groundwater in this Area; therefore, this 

pathway is incomplete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated 

8.6.2 Future conditions 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; however, no evidence of 
impacted soils has been noted based on field screening during numerous past construction 
activities in this Area. However, if there are any localized impacts, the concentrations are 
unlikely to exceed the risk to a construction worker. 

8.7 CALCULATION OF RISK 

No quantitative evaluation is necessary for this Area. 

8.8 ECOLOGICAL RISK 

The Tier 1 ecological screening checklists have been completed for this Area, and are presented 
as Attachment 8-A and Attachment 8-B. These checklist identified no potential ecological 
receptors or issues . 
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8.9 CONCLUSIONS 

The only complete pathway for this Area is contact with soil for the potential future construction 
worker. This pathway has not been quantitatively evaluated as no evidence of soil impacts have 
been noted based on field screening during several past construction activities in this Area. We 
do not consider that additional sampling is necessary in order to quantitate this risk for the 
following reasons: 

• Any impacts will be localized, and the concentrations likely to be observed are unlikely 
to exceed the risk to a construction worker, as a result of the limited exposure 
frequency and exposure duration for a construction worker; 

• When the USTs were removed, although no sampling was conducted, no evidence of 
soil contamination was observed. Also, pictorial evidence suggests that the USTs were 
in good condition with no holes observed; 

• Since the USTs were removed in 1989, the areas have been excavated a number of 
times for utility work, and the soils screened using a PID; and at each event, no 
elevated levels of petroleum hydrocarbons have been observed; 

• No major construction work is planned in this Area to alter the locations of the office 
buildings; and 

• As discussed in Section 8.2.1, it is Boeing's standard procedure to field test with a PID 
meter soil being disturbed or removed during construction projects or emergency 
repairs, and to perform subsequent actions if elevated PID readings above a certain 
threshold are recorded. · 
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TABLES-1 

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) PRESENT HISTORICALLY WITHIN AREA 7: ENGINEERING CAMPUS 
BOEING TRACT 1, ST. LOUIS, MISSOURI 

--------- --

USTNumber Location 
Volume 

Contents 
Construction 

Year Installed Status Comments 
(Gallons) Material 

B46 Bldg. 33A 3,000 Diesel Single Wall Steel 1960 Removed 1989 Excavated 
B47 Bldg.33B 20,000 Fuel Oil Single Wall Steel 1956 Removed 1989 Excavated 
B48 Bldg. 32A 500 Gasoline Single Wall Steel 1975 Removed 1989 Excavated 
B49 Bldg. 32B 10,000 Fuel Oil Single Wall Steel 1955 Removed 1989 Excavated 
B50 Bldg. 34A 850 Diesel Single Wall Steel 1957 Removed 1989 Excavated 
B51 Bldg. 34B 10,000 Fuel Oil Single Wall Steel 1957 Removed 1989 Excavated 

Notes: 
UST B-46 replaced an earlier 300-gallon steel UST that contained diesel. The previous UST was installed in 1956 and replaced in 1960. 
UST B-48 replaced an earlier 300-gallon steel UST that contained gasoline. The previous UST was installed in 1956 and was replaced in 1975. 
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TABLES-2 
MONITORING WELL INFORMATION FOR AREA 7: ENGINEERING CAMPUS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Monitoring Well 
Diameter 

(inches) 

MW2 2 

Notes: 
ft bgs: Feet below ground surface 
ft: Feet 

December 2003 

Screened 
Interval 

(ft bgs) 

8.0-18.0 

Total Depth 
Installation Date Status 

(ft) 

19.1 7/17/2000 Active 
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TABLES-3 
SOIL DATA FOR AREA 7: ENGINEERING CAMPUS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Group BoeingParmName 
Metals Arsenic 
~etals Barium 
Metals Cadmium 
~etals Chromium 
!Metals Lead 
jMetals Mercury 

Notes: 
All concentrations in uglkg (micrograms per kilogram) 
B: Detected in laboratory blank also 

MW-2-7 
1,900 

71,500 

B 170 
20,900 
6,600 
B 9 

The RAM Group 



• • • 
TABLE8-4 

COMPARISON OF AVERAGE AND MAXIMUM SOIL CONCENTRATIONS IN AREA 7: ENGINEERING CAMPUS TO BACKGROUND LEVELS 
BOEING TRACT I, ST. LOUIS, MISSOURI 

Concentration Comparison to Ba dLevel 
COCs I# of Samples I# of Detects Average Maximum Background Average Maximum 

(u2t'k2) (u21'k2) (U2/kg) 

~etals 
[Arsenic 1 1 1,900 1,900 9,200 Not Exceed Not Exceed 
!Barium 1 1 71,500 71,500 725,000 Not Exceed Not Exceed 
~admium 1 1 170 170 < 1,000 Not Exceed Not Exceed 
Promium 1 1 20,900 20,900 58,000 Not Exceed Not Exceed 
Lead 1 1 6,600 6,600 21,800 Not Exceed Not Exceed 
Mercury 1 1 9 9 39 Not Exceed Not Exceed 
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TABLEB-5 

HISTORICAL GROUNDWATERANALYriCAL DATA FOR AREA 7: ENGINEERING CAMPUS 
BOEING TRACT 1, .ST. LOUIS, MISSOURI 

SAMP_m COLL.J)ATE GROUP 

IMW2W 27-Jul.()() Cyanide 

if.tw2W 27-Jul.()() Mews 

r.rw2w 27-Jul.()() PAHs 

~W2W 27-Jul.()() PCB 

~2W 27-Jul.()() in'H 

r.rw2w 27-Jul.()() VOCs 

~2W 09-Jan.OI Mews 

MW2W 09-Jan.OI VOCs 

if.tw2W 08-May.OI Melllls 

if.tw2W 08-May.OI Metals, Dissolved 

IMW2W 08-May-01 VOCs 

~W2W 18-Jui.OI Mews 

Mw2W 18·Jui.OI Metals, Dissolved 

!vJW2W 18-Jul-01 VOCs 

!vJW2W 29-0ct.()l Mews 

!vJW2W 29-0ct.OI Mews, Dissolved 

MW2W 29-0ct.OI VOCs 

!vJW2W 11-Mar-02 VOCs 

~W2W 31-May-02 VOCs 

MW2W 20-Jun.()J VOCs 

Notesc 

All concentrations in ug/1. (nicrograms per liter) 

< Less than dctec:tion linit shown 
Blank: Not analyzed 

VOC: Volatile Orpnic CoqJound 
TPH: Total petroleum hydrocarbon 

PAH: Polynuclear 11'011111ic h~ 
PCB: Polychlorinared biphenol 

Lab qualifiers iR Sectioo 1.0 

December 2003 

Aneak 

16.8 

<SO 

IS 

< 5 

5.1 

ArseDk, llllrtum, <llraomum, ds-1,2-

Dlssomd 
Barium 

Dlssomd 
a- <llnldual 

D&ohed 
Dlcbloroellle Lead .. 

664 140 21.S 

< I 

320 29 <SO 

< s < s 
380 29 7 

9.9 220 4.4 

< I 1.4 

300 < 2 < 5 

s 270 < 2 

< I 2 

J4 420 J4 9 < 5 

< 5 270 < 2 

< I 1.5 

< I l.S 

< I H 1.1 

3.5 1.4 

• 
Mercury Selealum T...._ 

B 0.083 s 

< I 

< 0.2 < 100 

< s 
< 0.2 

I 

< 0.2 

< 5 

< 0.2 

< 5 

< 5 

< s 
< s 
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TABLES-6 

COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 7: ENGINEERING CAMPUS TO 
MAXIMUM CONTAMINANT LEVEL (MCL) OR EQUIVALENT 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

• 
Concentration Com~n to MCL or Equivalent 

COCs 

Qrg_anics 
Benzene 
is-1,2-Dich1oroethene 

Toluene 
ifPH 
rrPH as Diesel - ORO 
·Volatile Petroleum Hydrocarbons - GRO 
~etals 
Arsenic 
Barium 
9hromium 
Lead 
M_erCill)' 
Selenium 

Notes: 
ug/L: micrograms per liter 
NA: Not available 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 

December 2003 

I of Samples 

8 
7 
8 

1 
1 

5 
5 
5 
5 
5 
2 

I of Detects Average 
(u!UL) 

1 1.1 
6 1.6 
1 2.1 

I 0 250 
I 0 50 

3 8.5 
4 375 
3 40.7 
2 8.4 
I 0.1 
l 27.5 

Maximum MCL or Equivalent Average Maximum 
(oWL) (ug/L) 

3.5 5 Not Exceed Not Exceed 
2.5 70 Not Exceed Not Exceed 
2.5 1,000 Not Exceed Not Exceed 

250 NA NA NA 
I 50 NA NA I NA 

25 10 Not Exceed Exceed 
664 2,000 Not Exceed Not Exceed 
140 100 Not Exceed Exceed 
27.5 15 Not Exceed Exceed 
0.1 2 Not Exceed Not Exceed 
50.0 50 Not Exceed Not Exceed 
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ATTACHMENT 8-A 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake, etc.)? 

No, Coldwater Creek is located at least 3, 000 feet from the area. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the area is mostly paved. 

4. Has a process (operational) discharge or stort:n water permit not been issued for the site? 

Yes, Facility-wide there is a·storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile radius of the site? 

No . 
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ATTACHMENT 8-B 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

No, no evidence of impact was observed. 

1 b. Are contaminants associated with the site mobile in groundwater? 

No, no evidence of impact was observed. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually, groundwater discharges into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, no evidence of impact was observed. 

2a . Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No, no evidence of impact was observed. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

3. 

No, no evidence of impact was observed. 

Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, no evidence of impact was observed. 
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4a. Are contaminants present in surface soil or on the surface of the ground? 

No, no evidence of impact was observed. 

4b. Are potential ecological receptors on the site? 

No, the site is mostly paved. 

4. Could contaminants reach ecological receptors via direct contact? 

No, no evidence of impact was observed. 

5a. Are contaminants present on the site volatile? 

No, no evidence of impact was observed. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

No, no evidence of impact was observed. 

5. Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in sul;>surface burrows? 

6a. 

No, no evidence of impact was observed . 

Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

No, no evidence of impact was observed. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, no evidence of impact was observed. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, no evidence of impact was observed. 

6d. Do contaminants found on the site bioaccumulate? 

No, no evidence of impact was observed. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No, no evidence of impact was observed. 

7a . Are there Karsitic features on or within a V2 mile radius of the site? 

No. 
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7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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9.1 INTRODUCTION 

SECTION9.0 
AREA 8: OFFICE COMPLEX NORTH 

The Office Complex North (Area 8) is located to the north of James S. McDonnell Boulevard 
(see Figure 9-1). This section describes the constituents found in this Area, the exposure model, 
the evaluation of the current and future risk to human health and the environment, and 
conclusions based on the results ofthe risk evaluation. 

9.2 DESCRIPTION OF AREA 

The Office Complex North is. an area approximately 800 feet wide by 1,000 feet long. Within 
this Area are two buildings (220 and 221) separated by a small parking lot. The Area is currently 
paved, and will likely remain paved in the future. For the purposes ofthis risk evaluation, Area 8 
was further subdivided into three Sub-areas; 8A, 8B, and 8C (see Figure 9-1), to (i) reduce the 
size of the exposure units evaluated, and (ii) to evaluate the risk from specific sources. A 
brief description of the Sub-areas follows: 

• Sub-area SA: This Sub-area covers about 4.4 acres and consists of the southern 
portion of Building 220 and associated parking and access areas along the south 
and east perimeter of the building. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs and metals . 

• Sub-area 8B: This Sub-area covers about 6 acres and consists of the northern 
portion of Building 220 and open areas to the west and north of the building 
including parking, access, and operational areas and vegetated areas along the 
western and northern perimeter of the property. The primary chemicals that 
exceeded screening criteria in this Sub-area were VOCs, TPH, P AHs, and metals. 

• Sub-area 8C: This Sub-area covers about 5.8 acres and consists of Building 221 
and the associated parking and access areas to the west, north, and east of the 
building. The primary chemicals that exceeded screening criteria in this Sub-area 
were VOCs and TPH. 

9.2.1 Potential Sources within Area 

Potential former sources (see Figure 9-1) in this Area include: 

Sub-area 8A 

• Trichloroethene vapor degreaser (within Building 220). The trichloroethene degreaser 
was situated within Building 220, aboveground in a concrete containment area, and was 
removed in 1998. Soil samples were collected and analyzed during the removal activities 
and no hydrocarbon constituents were detected . 
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Sub-area 8B 

• Trash compactor with a hydraulic oil system (north end of Building 220). Visual 
observations indicated that the trash compactor had leaked hydraulic oil onto the adjacent 
asphalt. 

Sub-area 8C 

• Fuel oil UST (located near the southeast comer of Building 221) (see Table 9-1 for UST 
details). The fuel oil UST was removed in 1990 by excavation, and three confirmatory 
soil samples collected (see Table 9-2 for analytical data). Due to the age of this data, it 
was not used in the risk assessment. 

No SWMUs were located within this Area. Hence, we anticipate impact within this Area to be 
primarily petroleum hydrocarbons and chlorinated solvents. 

9.2.2 Soil Stratigraphy within Area 

Based on the soil boring logs for this Area, the stratigraphy consists primarily of silty clay with 
some clayey silt, silt, and clay from 0.5 foot bgs to a depth of 78 feet bgs, where a basal gravel 
layer is present on top of the limestone bedrock that was encountered at 79.5 feet bgs. This is 
consistent with the Facility-wide soil stratigraphy. No karst features have been identified within 
this Area. For the calculation of risk to indoor inhalation, a soil source average depth for each of 
the Sub-areas was used as noted below (see Table 1-9): 

• Sub-area SA: 
• Sub-area SB: 
• Sub-area SC: 

2.5 feet (76 em) 
6.3 feet (192 em)* 
4.4 feet (134 em)* 

*Indicates that the depth to soil source was below the average depth for the groundwater table; 
therefore, we used the average depth to groundwater in the risk calculations. 

9.2.3 Hydrogeology within Area 

There are two shallow monitoring wells within this Area and one deep monitoring well (see Table 
9-3 for further details). Consistent with the Facility-wide shallow groundwater flow direction, 
groundwater flows towards Coldwater Creek to the east (Figure 9-2). Depth to shallow 
groundwater is based on water level measurements in monitoring wells MW4 and MWIOS. To. 
evaluate risk to indoor inhalation, an average depth to groundwater for each of the Sub-areas was 
used as noted below (see Table 1-13): 

• Sub-area SA: 4.4 feet (134 em) 
• Sub-area 8B: 6.3 feet (192 em) 
• Sub-area 8C: 4.4 feet (134 em) 
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9~3 LANDUSE 

9.3.1 Current Land Use 

Currently, the Area is non-residential, with office space occupied by Boeing. Offsite, in the 
downgradient direction (to the east) the area is also non-residential, with a mixture of warehouses 
and office space. 

9.3.2 Future Land Use 

The office complex is anticipated to remain as non-residential office space in the future. Offsite, 
the land use is expected to remain the same, as a result of the density of non-residential 
development in the vicinity. This area is an established non-residential area, and it is unlikely, 
based on the proximity of the area to a major airport, that this will change in the future. 

9.4 AVAILABLE DATA 

The following gives an overview of the available data within the Area: 

• Three monitoring wells are located within this Area (MWlOS and MWlOD in Sub-area 
8A, and MW4 in Sub-area 8B), and have been sampled up to 11 times since July 2000; 

• The wells have been sampled for groundwater at least eight times between July 2000 
and June 2003; 

• A total of 17 soil borings (including the three monitoring well borings) have been 
advanced in this Area (ten in Sub-area 8A, four in Sub-area 8B, and three in Sub-area 
8C) resulting in the collection of twenty-six soil samples; 

• Groundwater samples were collected once from eight piezometers in 2000; 
• Three confirmatory soil samples were collected during UST removal activities in 1990; 

however, due to the age of this data it was not used in the risk assessment; and 
• Forty-one groundwater samples including three duplicates have been obtained from 

July 2000 to June 2003. 

9.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

9.5.1 Soil 

The 26 soil samples were analyzed during the various investigations conducted within the Area 
for comprehensive list of constituents that included VOCs, P AHs, PCBs, TPH, metals, and 
cyanide. Typical laboratory methods that were used include SW 846 Methods 6010, 7470, 7471, 
8015, 8021, 8082, 8260, 8310, and 9012. Appendix 1-1 includes a comprehensive table of the 
laboratory data for constituents that were detected at least' once in soil samples from Area 8. 
Evaluation of the data in Appendix 1-1 indicated that the following 16 constituents were detected 
in at least one soil sample: 

METALS ORGANICS/TPH 
Arsenic Chromium 1,2-Dichloroethene (total) Tetrachloroethene 
Barium Lead Acetone Trichloroethene 

Cadmium Mercury cis-1,2- Dichloroethene Benz~)fluoranthene 

Methylene chloride Chrysene 
Methyl ethyl ketone (MEK) TPH(2 types) 
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The data was further screened for potential exposures to the non-residential worker and 
construction worker for each Sub-area. 

Note as discussed in Sections 1.9.11 and 1.9.12, respectively, lead and 1-2 dichloroethene (total) 
were eliminated. 

9.5.1.1 Sub-area 8A 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected at or above a depth of 4.4 feet bgs were included (see Table 1-13). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include barium, cadmium, chromium, and lead. 

Based on this evaluation, the following three constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker: 

METALS VOCs 
Arsenic l Mercury Trichloroethene 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include barium, cadmium, chromium, and lead. 

Based on this evaluation, the following seven constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker: 

METALS VOCs 
Arsenic Acetone 
Mercury cis-1 ,2-dichloroethene 

Methylene chloride 
Methyl ethyl ketone 

Trichloroethene 
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• 9.5.1.2 Sub-area 8B 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected at or above a depth of6.3 feet bgs are included (see Table 1-13). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include arsenic, barium, cadmium, chromium, and lead. 

Based on this evaluation, no constituents were considered for quantitative risk evaluation for non
residential worker soil exposures in Sub-area 8B. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include arsenic, barium, cadmium, chromium, lead, and mercury. 

Based on this evaluation, no constituents were considered for quantitative risk evaluation for 
construction worker soil exposures in Sub-area 8B. · 

• 9.5.1.3 Sub-area BC 

• 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. No constituents were detected in soil samples collected at or above the average 
groundwater depth of 4.4 feet bgs (see Table 1-13). 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The following three constituents were considered for quantitative risk evaluation for soil 
exposures to the construction worker: 

VOCs/TPH 
Acetone I TPH ( 15 es) 

Tetrachloroethene I 
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9.5.2 Groundwater 

Groundwater samples were analyzed during the various investigations for a comprehensive list of 
constituents that included VOCs, P AHs, PCBs, TPH, metals, and cyanide. Typical laboratory 
methods used include SW 846 Methods 6010, 7470, 8015, 8082, 8260, 8310, 9012, TX 1005, and 
TX 1006. Within this Area, there are eight soil borings where individual groundwater samples 
have been collected in addition to three groundwater monitoring wells (MWlOS, MWIOD, and 
MW4). Appendix I-2 includes a comprehensive list of the groundwater analytical data for 
constituents that were detected at least once in groundwater samples from Area 8. 

Of the various constituents analyzed in groundwater, the following 15 constituents were detected 
in at least one groundwater sample: 

METALS ORGANICS/TPH 
Arsenic 1, 1-Dichloroethane Methylene chloride 
Barium 1, 1-Dichloroethene Toluene 

Chromium 1 ,2-Dichloroethene (total) Trichloroethene 
Lead Bromomethane Vinyl chloride 

Mercury cis-1 ,2-Dichloroethene TPH (2 types) 
Manganese 

Methylene chloride was not carried forward since it was the only VOC detect in those specific 
samples . 

The data were segregated for each Sub-area and further screened for potential exposures to the 
non-residential worker and construction worker. 

9.5.21 Sub-area BA 

Evaluation of the data in Tables 9A-8(a) and 9A-8(b) indicated the following 12 constituents 
were detected in at least one groundwater sample from Sub-area SA. 

METALS VOCs 
Arsenic 1, 1-Dichloroethane 
Barium 1, 1 Dichloroethene 

Chromium 1,2-Dichloroethene (total) 
Lead cis-1 ,2-Dichloroethene 

Manganese Toluene 
Trichloroethene 
Vinyl chloride 

Constituents for which the screening criteria exceeded the maximum detected concentration were 
eliminated from further consideration and included, 1, 1-dichloroethane, 1, 1-dichloroethene, cis-
1,2-dichloroethene, and toluene . 
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m Sections 1.9.11 and 1.9.12, respectively, lead and 1,2-dichloroethene (total) Note as discussed · 
were eliminated. 

The remaining co nstituents consist of 2 VOCs and 4 metals. These constituents are listed in the 
following table: 

TOTAL ME TALS VOCs/TPH 
Arsenic Trichloroethene Vin 1 chloride 
Barium 

Chromiu m 
Mangane se 

Based on this ev aluation, the constituents listed above were considered for quantitative risk 
nd water exposures in Sub-area SA. evaluation for grou 

'B 9.5.22 Sub-area 8 

Evaluation of the 
constituents were 

data in Tables 9B-8(a), 9B-8(b) and 9B-8(c) indicated the following seven 
detected at least once in groundwater samples from Sub-area 8B. 

META LS VOCs/TPH 
Arseni 
Barium 

C Bromomethane 
------~r--------------------=~~------------------~ TPH 

Chromiu m 
Lead 

Mereu~ 

Constituents for 
eliminated from 

which the target level criteria exceeded the maximum concentration were 
further consideration and included bromomethane, barium, and mercury. Note 
ction 1. 9.11, lead was also eliminated. as discussed in Se 

The remaining co nstituents consist of 2 metals and TPH. These constituents are listed in the 
following table: 

I 

META 
Arseni 

Chromiu 
~-~----_,1-· ______________ TP __ H~I~~-H~~>------------~ types 

Based on this ev 
evaluation for gro 

aluation, the constituents listed above were considered for quantitative risk 
und water exposures in Sub-area 8B . 
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9.5.23 Sub-area BC 

Evaluation of the data in Tables 9C-8(a) and 9C-8(b) indicated the following one constituent was 
detected at least once in groundwater samples from Sub-area 8C. This constituent is listed in the 
following table: 

TPH 
TPH 

Based on this evaluation, the constituent listed above was considered for quantitative risk 
evaluation for ground water exposures in Sub-area 8C. 

9.6 FREE PRODUCT 

Free product has not been observed within this Area. 

9.7 EXPOSURE MODEL 

9.7.1 Current Conditions for Sub-areas SA, SB, and SC 

Under current conditions, this Area is comprised of office buildings and parking lots. Hence, the 
current receptor would be the non-residential worker in the office building, and a 
visitor/maintenance worker to the Area. As the exposure duration for the visitor/maintenance 
worker is small relative to the on-site non-residential worker, the risk from any soil or 
groundwater impact will not be quantitatively evaluated for the visitor/maintenance worker. 

Exhibit 9-1 presents the EM for the current non-residential worker. 

EXlllBIT 9-1. EM CURRENT ON-SITE NON-RESIDENTIAL WORKER 

(SUB-AREAS SA, SB, AND SC) 
Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dennal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion of 
surficial soil is unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Subsurface Soil in soil within this Area in the vicinity of the 

buildings, hence this pathway is complete. 

!Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Groundwater in groundwater within this Area in the vicinity ot 

the buildings, hence this pathway is complete. · 

Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 
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9.7.2 Future Conditions for Sub-areas SA, SB, and SC 

Under future conditions, the land use in this Area is not expected to change, hence the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

A construction worker could be present at the site in the future. Exhibit 9-2 presents the EM for 
the construction worker. 

The downgradient receptor is also a non-resident; therefore, the evaluation for the on-site worker 
will be protective of the offsite receptor, as concentrations in groundwater are expected to 
decrease further from the source area. No soil impact from Boeing operations is expected offsite. 

EXIUBIT 9-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER 

(SUB-AREAS SA, SB, AND SC) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted within the normal depth ot 
construction; therefore, contact is possible. 

Ingestion of Soil c Soil is impacted within the normal depth o1 
construction; therefore, ingestion is possible. 

Outdoor Inhalation of Vapors from Soil c Soil is impacted within the normal depth to 
construction with volatile constituents; therefore, 
inhalation is possible. 

!Dermal Contact with Groundwater c Groundwater is impacted within the norma] 
depth of construction; therefore, contact is 
possible. 

Outdoor Inhalation of Vapors from c Groundwater within this Area is impacted b:y 
Groundwater volatile constituents, hence this pathway is 

possible. 

Notes: NC: Not Complete C: Complete 

fExp<>sure pathways highlighted in bold indicate that these pathways are complete and will be quantitativel~ 
evaluated. 

9.S REPRESENTATIVE CONCENTRATION 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration . 
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• Note representative concentrations in groundwater were estimated by first averaging the 
concentration in each well and then averaging the concentrations for the various wells located 
within the Sub-area. 

Tables 9A-ll(a), 9A-ll(b), 9B-ll(a), 9B-ll(b), 9C-ll(a), 9C-ll(b), 9A-12, 9B-12, and 9C-12 
present the soil and groundwater average and maximum concentrations. The ratio of the 
maximum detected concentration to average concentration is also presented. None of the 
constituents exceeded a ratio of 10. 

9.9 CALCULATION OF RISK 

Tables 9A-ll(a), 9B-ll(a), and 9C-ll(a) present the results for the non-residential worker for 
Sub-area SA, Sub-area SB, and Sub-area SC, respectively. Tables 9A-11(b), 9B-11(b), and 9C-
11(b) present the results for the construction worker for Sub-area SA, Sub-area SB, and Sub-area 
8C, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ and 
HI) risks for: 

• EachCOC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the "cOCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

• 9.9.1 Sub-area SA 

• 

9.9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 9A-ll(a), the cumulative IELCR is 2.37 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9A-ll(a), the cumulative HI is 0.00031, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 ·- the regulatory acceptable 
level. 

9.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9A-11(b), the cumulative IELCR is 1.02 x 10"7
, which is below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 
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Non-carcinogenic Risk: 

As shown in Table 9A-ll(b), the cumulative HI is 0.020, which is below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

9.9.2 Sub-area SB 

9.9.21 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 9B-ll(a), the cumulative IELCR for non-residential worker in Sub-area 8B 
is not available. 

Non-carcinogenic Risk: 

As shown in Table 9B-ll(a) the cumulative HI for all COCs and all routes of exposure is 54.6, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of aliphatics Cl2 - Cl6, 
aliphatics Cl6- C21, and aliphatics C21 - C35 from groundwater. The contribution to the HI 
from all the other COCs and routes of exposure is significantly less than 1.0. 

9.9.22 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9B-ll(b), the cumulative IELCR is 3.74 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9B-ll (b), the cumulative HI is 0.49, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

9.9.3 Sub-area SC 

9.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 9C-1l(a), the cumulative IELCR for non-residential worker in Sub-area 8C 
is not available. 

Non-carcinogenic Risk: 

As shown in Table 9C-ll(a), the cumulative HI is 0.064, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
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route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

9.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9C-ll{b), the cumulative.IELCR is 1.25 x 10"12
, which is well below the 

regulatory acceptable level of 1 x 10-4 . Since the cumulative risk is less than 1 x 10-5, clearly the 
risk for each COC and routes of exposure is less than 1 x w-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9C-ll{b), the cumulative ill is 0.0052, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

9.10 ECOLOGICAL RISK 

The only potential ecological receptors in the area are Coldwater Creek, which flows north about 
1,600 feet to the southeast of Area 8, and a tributary to Coldwater Creek, which flows southeast 
about 500 feet northeast of Area 8. There are no known unpermitted conduits present that could 
carry impacts from. Area· 8 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of impacts in Area 8, it is not likely 
that migration of impacts from Area 8 to Coldwater Creek or to its tributary will occur. The Tier 
1 ecological screening checklists have been completed for this Area, and are presented as 
Attachment 9-A and Attachment 9-B. These checklists identified no potential ecological 
receptors or issues. 

9.11 CONCLUSIONS 

Sub-area 8A 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 

Sub-area 8B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation ofaliphatics C12- C16, aliphatics Cl6 
- C21, and aliphatics C21- C35 from groundwater. 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker are below the acceptable target risks. 

Sub-area BC 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 
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USTNumber 

B-45 

September 2004 

• 
Table9-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

~- ----- -

Location 
Volume 

Contents 
Construction 

Year Installed Status 
(Gallons) Materials 

Near SEC of Bldg. 221 5,000 Fuel Oil Single Wall Steel 1954 Removed 1990 

• 
Comments 

Excavated 
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Table 9-2 

Soil Data CoUected During UST Re moval Activities 

North 

SampleiD 
Benzene 

(mglkg) 

8173 south <0.005 

8174 middle <0.005 

8175 north <0.005 

Notes: 

<: Less than detection limit shown 

TPH: Total petroleum hydrocarbon 

mglkg: miligrams per kilogram 

September 2004 

Area 8: Office Complex 

Boeing Tract 1, St. Louis, Missouri 

Toluene 

(mglkg) 

<0.005 

<0.005 

0.008 

Ethylb enzene 

( mglkg) 

005 <0. 

<0. 005 

0. 005 

Xylenes 

(mglkg) 

<0.015 

<0.015 

<0.015 

TPH 

(mglkg) 

13 

<10 

84 
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Sub-area 

SA 
SA 
8B 

Notes: 

Table9-3 
Monitoring Well Information for Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

Monitoring Diameter 
Screened 

Total Depth Installation 
lnten'al 

Well 
(inches) (ft bKS) (feet) Date 

MW10D 2 69.5-79.5 79.5 9/22/2000 
MW10S 2 S.O-lS.O 19.5 9/19/2000 
MW4 2 9.5-19.5 19.5 7/1S/2000 

ft bgs: Feet below ground surface 

September 2004 

Status 

Active 
Active 
Active 
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Table 9-4 
Soil Boring Information for Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

Sub-area Boring Date Drilled 
SA SB1 1/23/1999 
SA SB2 1/23/1999 
SA SB3 1/23/1999 
SA SB4 1123/1999 
SA SBS 1123/1999 
SA SB6 1/23/1999 
SA B22011 7/2412000 
SA B22013 11114/2000 
SA MW10S 9/19/2000 
8B B220N1 7/24/2000 
8B B220N2 9/1912000 
8B B220N3 9/19/2000 
SB MW-4 7/1S/2000 
SC B221E1 7/2412000 
SC B221E2 7/26/2000 
8C B221E3 7/2612000 
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Table 9-5 

Note: .......... _, 
..... - ...... - analylia type not pcrformccl 
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September 2004 

Table 9A-6(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area SA: 

Average Concentration -
Only Samples With 

Notes: 

uglkg- micrograms per kilogram 

Office Complex North 
Tract 1 St. Missouri 

71.25 38.38 61.25 7.25 34.28 

• - Hand auger umplea &om below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below grouud llll'facc (bgs) for area. 
Non Residential Worker- above grouudwater table in the area 

Construction Worker- above a dcptb of20 feet bp 

VOCa- Volatile Organic Compounds 

NA ·Not Analyzed 

MACTEC 
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Table 9A-6(b) 
Soil Constituents Average Concentrations for Metals in Sub-area SA: Office Complex North 

Non-Residential Worker 
mo-···-- Tract St. Missouri 

Average Concentration -
Only Samples Witb 12,500 161,500 3S3.3 

Notes: 

Groundwater table is at a depth of 4 feet below ground aurfacc (bp) for IRIL 

Non Residential Worker· above groundwater table in the uea 

Construction Worker· above a depth of20 feet bp 

Table 9A-6(b) 

21,767 13,267 38 

uglkg ·micrograms per kilogram 

NA ·Not Analyzed 

Soil Constituents Average Concentrations for Metals in Sub-area SA: Office Complex North 
Constnction Worker 

Average 
Only Samples Witb 
Metals Detections 

Notes: 

.... _ ..... 5 Tract St. 

11,057 14S,300 431.4 

Orouudwator table iJ at a depth of 4 feet below ground aurfacc (bp) for area. 

Non Residential Worker· above grouudwater table in the uea 

Coosiiuction Worker· above a depth of20 feet bp 

September 2004 

20,000 12,086 43 

uglkg ·micrograms per kilogram 

NA ·Not Analyzed 
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Average Concentration -
Only Samples With 

Detections 

Notes: 

uglk.g • miaograms per ldlogrun 

10 

Groundwater table is at a depth of 6 feet below ground surW:e (bgs) for area. 

N011 Residential Worker· above groundwater table in the area 

Coaslructi011 Worker· above a depth of20 feet bgs 

VOCa ·Volatile Organic Compounds 

NA • Not Analyzed 

MACfEC 
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Table 9B-6(b) 
Soil Constituents Average Concentrations for Metals in Sub-area 8B: Office Complex North 

Non-Residential Worker 

St~~ii~~~~~~~~ 

Avf•rsur.,. Concentration -
Only Samples With 
Metals 

Notes: 
ug/kg - micrograms per kilogram 

4,100 118,000 770 

Groundwater table Is at a depth of 6 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table In the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 9B-6(b) 

14,900 9,300 

Soil Constituents Average Concentrations for Metals in Sub-area BB: Office Complex North 
Construction Worker 

Only Samples With 
Metals Detections 

Notes: 

ug/kg - micrograms per kilogram 

5,333 

Tract St 

93,533 615 

Groundwater table Is at a depth of 6 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table In the area 

Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 

September 2004 

13,533 8,467 48 

MACTEC 
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Table 9B-6(c) 
Soil Constituents Avenge 

Concentrations for PAHs in Sub-area 8B: 
Oftlce Complex North 
Construction Worker 

11!'!'1'1'1'1'--!iii 
Tract St Missouri 

Only Samples With 68 

Notas: 
uglkg • micrograms per kilogram 

44 

Groundwater table Is at a depth of 6 feet below ground surface (bgs) for area. 
Non Residential Wortatr • above groundwater table In the area 
Construction Worker· above a depth of 20 feet bgs 

PAH • Polynuclear aromatic hydrocarbon 

NA • Not Analyzed 

MACTEC 
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Table 9C-6(a) 
Soil Constituents Average Concentrations for 
VOC's in Sub-area SC: Office Complex North 

Tract St. Missouri 
~~~~~ 

Average Concentration -
Only Samples With 
voc 

Notes: 

ugllcg • miaognms per lcilogram 

67 3.35 

Groundwater table is at a depth of 4 feet below ground~ (bgs) for area. 

Non Resiclential Worker· above groundwater table in the area 

Coastruc:tioa Worker· above a depth oflO feet bgs 

VOCe- Volatile Organic Compounds 

il R_,~~~tN~ 

MACTEC 
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Table 9C-6(b) 
SoU Constituents Average Concentrations for TPHs in Sub-area 8C: Office Complex North 

Construction Worker 
Tract St. Missouri 

Notes: 

Groundwater table Is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table In the area 
Construction Worker - above a depth of 20 feet bgs 
uglkg - micrograms Jl8" kilogram 
TPH- Total petroleum hydrocarbon 

ORO- Diesel range organic 
GRO - Gasoline range organic 
ORO - Oil range organic 

Bold Indicates a detection 

NA - Not analyzed 
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Note: 

- .. --- • ....-........! .... .-- ...... - analysJS type not t••· .. ~~ 

• • 
Table9-7 
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Table 9A-8(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area SA: 

Average 

Notes: 

Only Samples With 
voc 

ug/1- micrograms per liter 

VOCa ·Volatile Organic Compounds 

NA ·Not Analyzed 

Office Complex North 
Missouri 

7.10 0.83 28.49 1.46 110.39 1.91 

MACTEC 
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Table 9A-8(b) 
Groundwater Constituents Average Concentrations for Metals in 

Sub-area SA: Office Complex North 
~---...,._.Tr=act Missouri 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

u!Vl· micrograms per liter 

NA • Not Analyzed 

Bold indicates a detection 

23 860 109.51 29.471 1300 

MACTEC 
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Table 9B-8(a) 
Groundwater Constituents Average 

Concentrations for VOCs in 
Sub-area 8B: 

Office Complex North 
.... - ···-- Tract St. Missouri 

Average Concentration -
Only Samples With 1.29 

Notes: 

ug/1 • micrograms per liter 

VOCs • Volatile Organic Compounds 

NA • Not Analyzed 

MACTEC 
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Nota: 

uWI- micrograms per liter 
TPH - Total petroleum hydrocarbon 

DRO- Di010l range OIJIIIIic 
GRO -Gasoline range OIJIIIIic 
ORO -Oil range OIJIIIIic 
Bold iudicatcl a dctcdion 

NA- Not analyzed 

MACTEC 
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Average Concentration -
Only Samples With 

Detections 

Notes: 

ug/1 - micrograms per liter 

NA • Not Analyzed 
Bold Indicates a detection 

MACTEC 
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Table 9C-8(a) 
Groundwater Constituents Average 

Concentrations for TPHs in Sub-area 8C: 
Office Complex North 
Tract St. Missouri 

~~~ 

Notes: 

Ug/1• micrOgrams per liter 

TPH ·Total petroleum hydrocarbon 

ORO· DiCIICII range orpuic 

ORO· Gasoline range organic 

ORO· Oil range organic 

Bold indicates a cletecti011 

NA ·Not malyzed 

MACTEC 
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Notes: 

uglkg- miaograms per kilogram 

DRO- Diesel nuge organic 

GRO- Gasoline nuge organic 

September 2004 

ORO - Oil nuge organic 

NA: Not available 

ND- Not detec:ted 

• • 

N/A- Not applicable 

Max Detected- Maximum value of detec:ted concadrations 

MACTEC 
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Notes: 

u!Vkg- micrograms per kilogram 

DRO- Diesel range orgmic 

ORO- Gasoline range organic 

September 2004 

• 
Table 9A-9(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area SA: Office Complex North 
Boeinl Tract 1, St. Louis, Missouri 

: :m:m::mmmm ~. ~ .~:::: ~::=?:::1~::: ?:::::B.ili.P.!i.UIB: :::::~::]::::::: ~:t: :~: ~:~::=~=~:~:~==:::!:~~,:~~:=:~ 

ORO -Oil range organic 

NA: Not available 

ND -Not detected 

N/A- Not applicable 

Max Detected- Maximum value of detected c:ooc:cnlntions 

• 

MACTEC 
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Notes: 

uglkg- miaograms per kilogram 

DRO- Diesel rmge organic 

ORO- Gasoline rmge organic 

September 2004 

• 
Table 9B-9(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sob-area BB: Office Complex North 

ORO- Oil rmge organic 

NA: Not available 

ND -Not detected 

Tract l.St 

N/A- Not applicable 

Max Detected - Maximum value of detected concenlndiODS 

• 

MACTEC 
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Notes: 

uglkg. miaograms per kilogram 

ORO • Diesel range organic 

GRO - Gasoline range organic 

September 2004 

• 
Table 9B-9(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 8B: Office Complex North 
Boeine Tract 1. St. Louis. Missouri 

ORO • Oil range organic 

NA: Not available 

NO • Not detected 

NIA· Not applicable 

Max Detected· Maximum value of detected concentrations 

• 

MACTEC 
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Notes: 

uglkg- miaograms per kilogram 

DRO- Diesel range organic 

ORO· Gasoline range orgauic 

September 2004 

• 
Table 9C-9(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 8C: Office Complex North 

ORO- Oil range orpnic 

NA: Not available 

ND- Not dctectcid 

oui~ Missouri 
.·.·.:··-:.·.·.·,·.············ 

N/A- Not applicable 

Max Detected - Maximum value of detected CXIiiOtlltlations 

• 

MACTEC 



• 

Notes: 

uglkg. micrograms p« kilogram 

DRO • DieseiJliiiF orgmic 

ORO· Gasoline lliiiF orgmic 

September 2004 

• 
Table 9C-9(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 8C: Office Complex North 

ORO - OilJliiiF orgmic 

NA: Not available 

ND- Not cktcc:tcd 

Missouri 
.................. 

N/A- Not applicable 

Max Dctccted • Maximum value of cktcc:tcd conc:eulrations 

• 

MACTEC 
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Notes: 

ugiL- miaograms per liter 

DRO - Diesel range organic 

GRO- Gasoline range arganic 

September 2004 

• 
Table9A-10 

Groundwater Constituent of Concern Summary for Sub-area SA: Office Comples: North 
Boeing Tract 1, St. Louis. Missouri 

::=:=:==:=r=l=:=:=:m:=::::m::::m::r::r::''J':::::r::r 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 

..... 



• 

Notes: 

uJVL - micrograms per liter 

DRO- Diesel range organic 

ORO -Gasoline range organic 

September 2004 

ORO -Oil range organic 

NA: Not available 

ND -Not detected 

• • 
Table 9B-10 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

MACTEC 



• 

Notes: 

ugiL. micrograms per liter 

ORO· Diesel range organic 

ORO- Gasoline range organic 

September 2004 

• 
Table9C-10 

Groundwater Constituent of Concern Summary for Sub-area 8C: Office Complex North 
Tract 1, St. Louis. Missouri 
·.·.·.··-·.·-· ....... ········-· 

ORO • Oil range organic 

NA: Not available 

ND ·Not ddectcd 

N/A ·Not applicable 

Max Detcctcd- Maximum value of detected conc:enlntions 

• 

MACTEC 
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Table 9A-11{a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area SA: Office Complex North, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

lrroiuene -
rrnchloroethene 40 

Vmyl chloride -
Organics Total Risk 

Arsenic 12,500 

Barium -
Chromium -•. ese 
Mercury 38 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
m: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Indoor Inhalation of 
Vapon from Subsurface 

Soil 

IELCR HQ 

- -
3.11E-10 1.46E-05 

- -
3.11E-10 1.46E-05 

NA NA 

- -
- -
-

NA 1.09E-04 

NA NA 

3.11E-10 1.46E-05 

Average 
Indoor Inhalation of 

Vaponfrom Sum of SumofHQ 
GWConc. 

{ug/L) 
Groundwater IELCR (HI) 

IELCR HQ 

1.5 NA 2.37E-07 NA 2.37E-07 

110 6.07E-09 2.85E-04 6.38E-09 3.00E-04 

1.9 1.73E-08 5.67E-06 1.73E-08 5.67E-06 

2.34E-08 2.91E-04 2.37E-08 3.06E-04 

23 NA NA NA NA 

860 NA NA NA NA 

110 NA NA .NA NA 

1,300 NA NA NA NA 

- - - NA 1.09E-04 

NA NA NA NA 

l.34E-08 l.91E-04 l.37E-08 3.06E-04 

The RAM Group 
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A---ce Soli 

COCs Coac. 

(IJI/kl) 
Al:cfoae 71 
cil-1 2-Dil:bloroctbcac 38 
Mcdm ethyl ketone (MEK) 61 

Cbloricle 7.3 

trrichloroclhene 34 
tl"olueac -
[VIII}'l c:bloride -
[Orpaia Total Risk 

~- 11 OS1 
!Barium -

~ 43 
~Ia Total Risk 
~IUIII_.t.TIVE RISK 

Nota. 
NA: Not awilable 
-: Risk cwlualion- aot pcrfonnecl. 
m: Hazard index 
TPH: Total petroleum hydroeaboa 
DRO: Dielcl PDF Olpllic 
GRO: Guolinc nage Cllpnic 
ORO: Oil PDF orpnic 
UWkg: Mkrogpma per kilogram 
ugll.: Micrugrmu per titer 

September 2004 

• 
Table 9A-ll(b) 

Calculatloll or lndlvldwd EKeSS Uretlme Cancer Risk (IELCR) and Huard Quotient (HQ) for a Future Construdion Worker 
Su.,__ 8A: Oftlce Complex North, Boelllg Tract 1, St. Louis, Missouri 

Acddeatallapldoa or 
Outdoor IDhalatlon or 

Dermal CoatKt w1tb OutdOM labaJatloa of 
Dem..a CoatKt wltb Soli Vapon and Partlculldes AwnpGW 

Soli 
hiD Soli Cone. (ua/L) 

Grouadwater Vapors hm Grouaclwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 
NA 2.41E-07 NA 2.62E-07 NA 6.17E-07 - - - - -
NA 1.34E-07 NA 1.49~ NA 7.S4~ - -'- - - -
NA 3.56E41 NA 3.96E-OI NA 1.31E-07 - - - - -

2.71E-13 4.21E-OI 3.01E-13 4.61E-01 4.S2E-13 2.24E-OI 
3.13E-1S 3.32E-09 2.09E-12 2.21~ 4.S4E-12 5.33~ 110 6.1SE-09 6.S2E-03 4.90E-12 S.1SE..()6 

- - - - - - 1.S NA 7.27E..()6 NA S.17E-09 

- - - - - - 1.9 1.31E-09 1.03E-04 1.07E-ll 8.72E..OI 
1.74E-13 4.63E-07 2.39E-ll 4.0SE-86 4.99E-ll 1.36E-05 USE-08 6.63E-03 1.56E-11 S.84E-86 
2.7SE-10 4.21E-05 8.72E-OI 1.36E..()2 1.45E-10 2.26E-06 23 NA NA NA NA 

- - - - - - 160 NA NA NA NA 
110 NA NA NA NA 

1300 NA NA NA NA 
NA 1.66E-07 NA ·-~ NA 2.00E-04 - - - - -

1.7SE-10 4.30E-OS 8.71E-OI 1.36E-01 USE-10 2.81E-04 NA NA NA NA 
1.76E-10 USE-OS 8.71E-08 1.3tiE-01 1.50E-10 2.16E-04 USE-II 6.63E-03 1.56E-11 S.84E-06 

• 
Sum or SumorHQ 

IELCR (HI) 

NA 1.13E..()6 

NA 9.16E-06 
NA 2.13E-07 

1.02E-12 1.11E-07 
6.16E-09 6.S3E-03 

NA 7.21E-06 
8.39E-09 1.03E-04 

L46E-88 6.6SE-03 
1.76E..()I 1.36E..()2 

NA NA 
NA NA 
NA NA 
NA 2.09E-04 

1.76E-OI l.liE-01 
1.01E-07 1.0SE-01 

The RAM Group 



• 

I 

September 2004 

• 
Table 98-ll(a) 

Calculation ef Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quetlcnt (HQ) fer a Current On-site Non-residential Worker 

Sub-area 8B: Omce Complex North, Boeing Trad 1, St. Leuls, Missouri 

COCs 

Alipbatics > nC6 to nCB CTX1006) 

Alipbatics >nCB to nClO (TX1006) 

Aromatics> nC8 to nClO CTX1006) 

TPH-GRO 

Alipbatics > nClO to nC12 (TX1006) 
Alipbatics > nC12 to nC16 CTX1006) 

Alipbatics > nC16 to nC21 (TX1006) 

Aromatics> nCIO to nC12 CTX1006l 
Aromatics> nC12 to nC16 (TX1006) 
Aromatics> nCI6 to nC21 (TX1006) 

TPH-DRO 

Alipbatics > nC21 to nC35 (TX1006) 

Aromatics> nC21 to nC35 CTX1006) 

TPH.ORO 

TPH Total Risk 

Arsenic 

Met.Js Total Risk 
ATIVERISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
m: Hazard index 
TPH: Total pe1rolewn hydrocarbon 
ORO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average SoU 
Indoor Inhalation or 

Cone. 
Vapon frem Subsurface 

SoU 

(ug/kg) IELCR HQ 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

NA NA 

- - -
NA NA 

NA NA 

Indoor Inhalation or 
AverageGW Vapon frem Groundwater 

Smnor SumofHQ 
Cone. (ug/L) IELCR (HI) 

IELCR HQ 

B3 NA 4.B7E-05 NA 4.B7E-()5 

B3 NA 1.43E-03 NA 1.43E-03 

B3 NA 4.67£-05 NA 4.67E-05 

250 NA 1.53E-03 NA 1.53E-03 

467 NA 1.20E-02 NA 1.20E-02 
9,340 NA 1.04E -+00 NA 1.04E -+00 

2B,Ol9 NA 2.95E+Ol NA 2.95E+Ol 

467 NA B.46E-05 NA B.46E-05 

3,736 NA 2.B2E-04 NA 2.B2E-04 

7,472 NA 1.57E-04 NA 1.57E-04 
49,500 NA 3.05E+Ol NA 3.05E+Ol 

22,B57 NA 2.41E+Ol NA 2.41E+Ol 

9,143 NA 2.23E-05 NA 2.23E-05 

32,000 NA 1.41E+Ol NA 2.41E+Ol 

NA 5.46E+Ol NA 5.46E+Ol 

15 NA NA NA NA 

51 NA NA NA NA 

NA NA NA NA 

NA 5.46E+Ol NA 5.46E+Ol 

• 
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COCa 

Methyl ethvl ~ (MEK) 

uonnlbene 
Cbrysene 

Orpnlc:s Total Risk 
A)jpbatjcs > nC6 to nCI (TX1006) 
Alipbatics > nCI to nCIO (TX1006) 
Aromalics > nCI to nCIO (TXI006) 

iTPH-GRO 
~ > nCIO to nCI2(TX1006) 
Wipbatics > nCI2 to nCI6 (TXI006) 
Wipbatics > nC16 to nC21 (TXI006) 
~ > nCIO to nCI2(TXI006) 
~cs > nC12 to nCI6 (TX1006) 
Aromatics> nCI6 to nC21 (TX1006) 
rrPH-DRO 
Alipbalics > nC21 to nC3S (TX1006) 
Aromatics> nC21 to nC3S (TXI006) 
TPH..ORO 
TPH Total Risk 
Arsenic 
CuomiiDft 
Mal:urv 
Orpalcs Total Risk 

TIVERISK 

Notes: 
NA: Not available 
-: IUsk CM!uation wu not perfonned. 
HI: HaDrd index 
TPH: Total pelloiCIIIJI hydnx:arbon 
DRO: Diesel nnge organic 
ORO: Gasoline nnge organic 
ORO: Oil nnge cxgmic 
118ik8: Microanuns per kilogtam 
U&'L: Microanuns per litec 

September 2004 

Avel'llp Sail 
Caec. 

(ug/q) 

10 
66 

44 

-
-
-
-
-
-
-
-
-
-
-
-· 
-
-

I -
I -
I -

• 
Table 9B-ll(b) 

Calculatioa ofllldlvldual Esceu Ufetime Cancer Risk (IKLCR) and Hazard Quotient (HQ) for a Future Construction Worker 
Sub-area 18: Olllce c-plex Nortb, Baeiat1 Tract 1, St. Lo. Mluouri 

AcddentallnpstleD or 
OutdoM' lahalaU• or Dermal Contact with Outdoor lnhalatioa or 

Dermal Coatact with Sail Vapon and Putleulates 
Sail 

Avel'llpGW Groundwater Vapon hill Gnundwater 
hiD Sail Caec. (ur/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA S.81E-09 NA 6.461Hl9 NA 2.2SE-08 - - - - -
UME-10 NA 2.678-10 NA 8.9SE-13 NA 
6.938-13 NA 1.78B-12 NA UllE-14 NA - - - - -
l.OSE-10 5.11£..09 2.68£..10 6.44SE-09 9.05£..13 USE-01 NA NA NA NA 

- - - - - - 83 NA NA NA 4.3SE-07 

- - - - - - 83 NA NA NA 1.28E-OS 

- - - - - - 83 NA NA NA S.04E-07 

- - - - - - 250 NA NA NA 1.37E-05 

- - - - - - 467 NA NA NA 1.()7&04 

- - - - - - 9,340 NA NA NA 9.29E-03 
- - - - - - 28,019 NA NA NA 2.63E-01 

- - - - - - 467 NA NA NA 1.30E-06 

- - - - - - 3,736 NA NA NA 7.29E-06 

- - - - - - 7,472 NA NA NA 1.17E-OS 

- - - - - - 49,500 NA NA NA 1.72£..01 

- - - - - - 22,8S7 NA NA NA 2.14E-OI 

- - - - - - 9,143 NA NA NA 1.33E-OS 

- - - - - - 32,000 NA NA NA 2.14£..01 

NA NA NA NA NA NA NA NA NA 4.116E-01 

- - - - - - IS NA NA NA NA 
- - - - - - Sl NA NA NA NA 
- - - - - - - - - - -
NA NA NA NA NA NA NA NA NA NA 

USE-10 5.11£..09 2.68£..10 6.44SE-09 9.05£..13 2.25E-OI NA NA NA 4.86£..01 

• 
s-or SumofHQ 
IELCR (IU) 

NA 3.48E-08 
3.12B-10 NA 
2.48E-12 NA 
3.74£..10 3.48E-OI 

NA 4.3SE-07 

NA 1.28E-OS 
NA S.04E-01 ! 

NA 1.37E-05 

NA 1.07&04 
NA 9.29E-03 

NA 2.63E-OI 
NA 1.30E-06 
NA 7.29E-06 
NA 1.17E-OS 

NA 1.72£..01 
NA 2.14E-OI 
NA 1.33E-OS 

NA 2.14£..01 
NA 4.16£..01 
NA NA 
NA NA 
NA NA 
NA NA 

3.74£..18 4.116E-01 

The RAM Group 
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Table 9C-ll(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 8C: Office Complex North, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

TPH-GRO -
TPH-DRO -
TPH Total Risk 
CUMULATIVE RISK 
Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter · 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

~il 
IELCR HQ 

-- -
- -
NA NA 

NA NA 

Average 
Indoor Inhalation of 

Vapors from Sum of SumofHQ 
GWConc. 

Groundwater IELCR (HI) 
(ug/L) 

IELCR HQ 

650 NA 4.72E-03 NA 4.72E-03 

250 NA 5.90E-02 NA 5.90E-02 

NA 6.38E-Ol NA 6.38E-Ol 

NA 6.38E-Ol NA 6.38E-Ol 

The RAM Group 



• 
AwngeSoll 

COCs Cone:. 

(uglq} 

Acetooc 61 
TclndlloroclhcDe 3.4 

OrDnla Total Risk 
TPH-GRO 2.096 
TPH-DRO 390375 
TPH Total Risk 
MIMTII.ATIVERISK 

Notea' 
NA: Not availabJc 

-: Risk ewJualion - not pc:rfonned. 
m: HaDnl indc:x 
TPH: Total pclrOicum hydrol;.ubon 
GRO: GliiOiiDc 11111F arpnic 
DRO: Dielell"III&O arpnic 
ugllcg: Microgrmll per llilopn 
ug!L: Microgrmll per iter 

September 2004 

• 
Table 9C-ll(b) 

Calculation orlndiYidual ED:eu Uretlme Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Coastruc:tkm WOI'br 
Sub-uea 8C: Oflke Compla North, Boeing Tract 1, St. Louis, Mluourl 

AcddentaiiDgestion or 
Outdoor Inhalation or Del'-' Coatad with Outdoor Inbalatlon of 

DenuJ Contact with Soli Vapors and Partlculates AvenpGW 
Soli Groundwater Vapon hm Groundwater 

hiD Soli Cone. (lllfL) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 2.3-4E-07 NA 2.47E-07 NA S.IOE-07 - - - - -
B.6BE-14 1.17E-o8 9.64E-13 1.30E-07 1.99E-13 6.00E-OB - - - - -
8.611E-14 :USE-07 9.64E-13 3.76E-07 U9E-13 UOE-07 NA NA NA NA 

NA NA NA 9.53E-06 NA 1.23E-05 650 NA NA NA 7.24E-05 

NA B.61E-04 NA 2.62E-03 NA 7.49E-04 250 NA NA NA B.97E-04 
NA 8.61E-04 NA l.63E-03 NA 7.QE-04 NA NA NA U9E-04 

8.61JE-14 UlE-04 9.64E-13 l.63E-03 1.99E-13 7.6lE-04 NA NA NA 9.69E-04 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 1.06E-06 
1.25E-12 2.01E-07 

l.lSE-12 l.l6E-06 
NA 9.42E-OS 
NA S.llE-03 

NA S.llE-03 

l.lSE-12 S.llE-03 

The RAM Group 
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ATTACHMENT 9-A 

ECOLOGICAL RISK ASSESSMENT- AREA 8 OFFICE COMPLEX NORTH 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the downgradient edge of Area 8 is about 1,600 feet northwest of Coldwater Creek, 
and the northwest corner of Area 8 is about 500 feet southwest of a tributary to 
Coldwater Creek. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the impacted areas of the site are paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure# 1 for definition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius ofthe site? 

No . 

September 2004/ Area 8 The RAM Group 
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ATTACHMENT 9-B 

ECOLOGICAL RISK ASSESSMENT- AREA 8 OFFICE COMPLEX NORTH 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually groundwater could discharge into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

Based on the distance to the creek and the current groundwater concentrations, it is very 
unlikely that impacted groundwater from Area 8 could reach the creek. 

2a . Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Yes, under the building 220 floor slab. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the impacted areas of the site are paved 

September 2004/ Area 8 9-B-1 The RAM Group 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the impacted areas of the site are paved 

4a. Are contaminants present in surface soil or on the surface of the ground? 

Only impacted surficial soils are under the Building 220 floor slab. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors Via direct contact? 

No, the impacted areas of the site are paved 

Sa.· Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the impacted areas of the site are paved . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the impacted areas of sites are paved 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Only impacted surficial soils are under the Building 220 floor slab .. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the impacted areas of the site are paved 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the impacted areas of site are paved 

6d. Do contaminants found on the site bioaccumulate? 

No. 

6. Could contaminants reach ecological receptors v1a ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

September 2004/ Area 8 9-B-2 The RAM Group 
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7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/Area 8 9-B-3 The RAM Group 
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10.1 INTRODUCTION 

SECTION 10.0 
AREA 9: GUN RANGE 

The Gun Range, also referred to as Area 9, is located in the southeastern portion of the Facility, 
adjacent and south ofthe Norfolk and Western Railroad Company railroad tracks and Banshee 
Road, and is bounded on the southwest by Area 3, on the west by Area 4, on the east by Area 5, 
and on the southeast by the Airport runway (see Figure 10-1). This section describes the 
constituents in this Area, the exposure model, the evaluation of the current and future risk to 
human health and the environment, and conclusions based on the results of the risk evaluation. 

10.2 DESCRIPTION OF AREA 

The Gun Range is an area approximately 600 feet long by 500 feet wide. Within this Area, there 
are five main buildings and a parking lot. 

10.2.1 Potential Sources within Area 

The following SWMU was identified in this Area during the RF A investigation (SAIC, 1995): 

• SWMU7: Explosive waste storage area inside Building 10. 

Hence, within this Area, we anticipate constituents of concern to be organics and metals . 

10.2.2 Soil Stratigraphy within Area 

There are six soil borings within this Area, see Table 10-1 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay, silty clay, and clayey 
silt from approximately 2 feet bgs to 24 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 24 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is at approximately 80 feet bgs (which consists oflimestone). No karst 
features have been identified in this Area. For calculation of risk to indoor inhalation, a depth of 
12 feet (365.76 em) to soil source was used (see Table 1-9). 

10.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone is typically toward Coldwater Creek, which is located in an enclosed culvert below 
the western portion of this Area; therefore, it is difficult to know the shallow groundwater flow 
direction in this Area. Based on the soil boring logs, shallow groundwater appears to be present 
at about 12 feet bgs. To evaluate risk to indoor inhalation, an average depth of 12 feet (365.76 
em) to groundwater was used (see Table 1-13) . 
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• 10.3 LAND USE 

10.3.1 Current Land Use 

The current land use is non-residential. The Area is owned by the St. Louis Airport Authority 
and is currently leased by Boeing. It was previously used as a gun range, Boeing intends to 
vacate the Area in the near future. .../ ..-at 71J'5f/;'LG.. 11-f!U.-1~7 Vv(;''f-JW)'V';; • 

10.3.2 Future Land Use 

Future land use, based on information obtained from the St. Louis Airport Authority, will be non
residential. 

10.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Six soil borings have been sampled within this Area since November 2002 resulting in 
eight individual soil samples including one duplicate. 

• All six soil borings were completed as piezometers in this Area and have been sampled 
for groundwater up to two times for selected constituents during November 2002 and 
July 2004. 

10.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

• 10.5.1 Soil 

• 

Two soil sampling events (November 2002 and July 2004) have resulted in eight soil samples 
collected within Area 9. These samples have been analyzed for a comprehensive list of 
constituents that included VOCs, SVOCs including P AHs, TPH, and metals. Typical laboratory 
methods that were used include SW 846 Methods 6010, 7471, 8260, 8270, OA1, and OA2. 
Appendix J -1 includes a comprehensive table of the laboratory data for constituents detected at 
least once in soil samples from Area 9. Table 10-2 presents a listing ofthe soil samples used in 
the risk calculations. Evaluation of the data in Tables 10-3(a), 10-3(b) and 10-3(c) indicated that 
the following 18 constituents were detected in at least one soil sample: 

METALS 
~---------------Arsenic Acetone 

ORGANICS/TPH 

Barium 
Beryllium 
Cadmium 
Chromium Silver 

Copper Zinc 
Lead 

The data was further screened for potential exposures to the non-residential worker and 
construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected in this Area at or above a depth of 12 feet bgs were 
used. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, beryllium, chromium, lead, 
mercury and silver. The following nine constituents were considered further: 

METALS ORGANICS 
Cadmium Nickel Acetone 
Copper Selenium Methylene Chloride 

Manganese Zinc Naphthalene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, beryllium, chromium, lead, 
mercury and silver. The following 11 constituents were considered further: 

METALS VOCs/TPH 
Cadmium Nickel Acetone 

Copper Selenium Methylene Chloride 
Manganese Zinc Naphthalene 

Toluene 
TPH(1 tvoel 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

10.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, SVOCs including P AHs, 
TPH, and metals using laboratory analysis SW 846 Methods 6010, 7470, 8260, 8270, OA1, and 
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OA2. Appendix J-2 includes a comprehensive list of the groundwater analytical data. Table 10-4 
presents a listing of the groundwater samples used in the risk calculations. 

Evaluation ofthe data in Tables 10-5(a) and 10-5(b) indicated that the following 11 constituents 
were detected in at least one groundwater sample: 

METALS TPH 
Arsenic Lead TPH (2 types) 
Barium Manganese 

Beryllium Nickel 
Chromium Silver 

Copper Zinc 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. These included barium, beryllium, 
chromium, copper, nickel, silver, and zinc. Note as discussed in Section 1.9.11, lead was also 
eliminated. The remaining constituents consist of two metals and TPH. These constituents are 
listed in the following table: 

METALS TPH 
Arsenic TPH (2 types) 

Manganese 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for groundwater exposures. 

10.6 FREE PRODUCT 

Free product has not been observed within this area. 

10.7 EXPOSURE MODEL 

10.7.1 Current Conditions 

This Area is comprised of the Gun Range buildings and parking lots. Hence, the receptors under 
current conditions would be the non-residential worker and a visitor/maintenance worker to the 
area. 

Exhibit 10-1 presents the EM for the current non-residential worker. As the exposure duration for 
the visitor/maintenance worker is less than that for the commercial worker, the risk from any soil 
or groundwater impact will not be quantitatively evaluated . 
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EXIDBIT 10-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I C or NC 
Routes Analyzed 

Dermal Contact with Surficial Soil NC 

Ingestion of Surficial Soil 

Indoor Inhalation of Vapors from 
Subsurface Soil 

Indoor Inhalation of Vapors from 
Groundwater 

!Notes: NC: Not Complete C: Complete 

NC 

c 

c 

Justification 

The area is partially paved, but surficial soil is 
not impacted; therefore, this pathway is 
incomplete. 

The area is partially paved, but surficial soil is 
not impacted; therefore, this pathway 1s 
incomplete. 

Volatile constituents were detected in soils in 
this area; therefore, this pathway is 
complete. 

Vapors from groundwater may migrate into 
the buildings; hence, this pathway is 
complete. 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

• 10.7.2 Future Conditions 

• 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, the risks will not be quantitatively evaluated,_ as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this area; therefore, the potential 
future construction worker is a receptor. Exhibit 10-2 presents the EM for the construction 
worker . 
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EXIDBIT 10-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this area, and some of 
Particulates from Soil the constituents identified are volatile; 

therefore, this pathway is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 feet bgs. Therefore, this pathway is 

· considered complete. 

Outdoor Inhalation of Vapors from c Vapors from groundwater may migrate 
Groundwater upwards through the unsaturated zone and 

into the ambient air. Hence, this pathway is 
complete . 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

10.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 10-6(a), 10-6(b), and 10-7 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. No constituents exceeded a ratio of 10. 

10.9 CALCULATION OF RISK 

Tables 10-8(a) and 10-8(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and Ill) risks for: 

• EachCOC, 
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• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

10.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 1 0-S(a), the cumulative IELCR is 1. 79 x 1 0"11 that is well below the 
regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 10-S(a) the cumulative HI for all COCs and all routes of exposure is 0.19, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1, the 
HQ for each COC and each route of exposure, and hence each target organ would be less than 1. 0 
- the regulatory acceptable level. 

10.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 10-S(b), the cumulative IELCR is 1.29 x 10"11 that is well below the 
regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 10-S(b), the cumulative HI is 0.008, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 

10.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 9 is located above a 
portion of Coldwater Creek that flows through an enclosed culvert, and about 100 feet south of 
the portion of Coldwater Creek that enters an open culvert and continues to flow north. There are 
no known unpermitted conduits present that cou14 carry impacts from Area 9 to Coldwater Creek. 
Considering the geology and the chemical types and concentrations of impacts in Area 9, it is not 
likely that migration of impacts from Area 9 to Coldwater Creek will occur. The Tier 1 
ecological screening checklists have been completed for this Area, and are presented as 
Attachment 10-A and Attachment 10-B. These checklists identified no potential ecological 
receptors or issues . 
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10.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks . 
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September 2004 

Table 10-1 
Soil Boring Information for Area 9: Gun Range 

Boeing Tract 1, St. Louis, Missouri 

Borin2 Date Drilled 
B10N1 7/24/2003 
B10W1 7/24/2003 

Bl1N1 7/24/2003 
B13E1 11121/2002 
B13E2 11/21/2002 
Bl3E3 11/21/2002 
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Table 10-:Z 

9 

Note: - .-.... ; ...c. ~ ..._ - analysis type not performed 
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September 2004 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

16.5 6.45 109.85 4.4 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

~~::y,Q~:•:~~@~i!t.@m~m~#.M~m@~~:~~¥.~::m:~:.¥;m~@::::::::::::::::::::::::::?::::::t:::' 
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September 2004 

Table 10-J(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 9: Gun Range, Construction Worker 
Tract St. Missouri 

Notes: 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg • micrograms per kilogram 

TPH- Total petroleum hydrocarbon · 

ORO- Diesel range organic 

GRO- Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 
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Table 10-J(c) 

Soil Constituents Average Concentrations for Metals in Area 9: Gun Range, Non-Residential Worker 
Rtu>ino Tract 1. St. Louis. Missouri 

Average Concentration
Only Samples With I 3,010 1143,250 I 611 
Metals Detections 

513.1 l10,513l17,7oo 1 8,782 l1,178,ooo 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground swfac:e (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

NA- Not Analyzed 

September 2004 I of2 

31 20,100 1 1,363 

• 

242 63,700 

MACTEC 
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Table 10-J(c) 

Soil Constituents Average Concentrations for Metals in Sub-area 9A: Gun Range, Construction Worker 
Tract 1. St. Louis. Missouri 

Average Concentration -
Only Samples With I 3,106 1124,100 I 519 
Metals Detections 

450.5 I 9,980 113,170 I 8,420 I 611,550 

Notes: 

uWJcg- micrograms per kilogram 

Oroundwater table is at a depth of 12 .feet below ground surface (bgs) for area. 

Noo Residential Worker- above groundwater table in the area 

ConsiJUc;tjon Worker- above a depth of20 feet bgs 

NA- Not Analyzed 

September 2004 2 of2 

35 12,960 1 2,412 

• 

233 42,550 

MACTEC 
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Table 10-4 

Groundwater Samples Used in Average Concentration Calculations in Area 9: Gun Range 

II •• '• iitnwar:••:::•rrr:::t:,::::• =l:::~=~~:m::.~u~uis. Missouri 

9 

Note: 
......_, q, ~.,.,. 

_ .. .- ~ ... - analysis type not performed 
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Notes: 

ug/1- micrograms per liter 

TPH- Total petroleum hydrocarbon 

DRO- Diesel range organic 

GRO • Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA- Not analyzed 
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September 2004 

Average Concentration

Notes: 

Only Samples With I 37.25 I 445.251 2.00 
Metals Detections 

ug/1- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

• • 

7.00 I 44.00 I 19.87 I 1,750 I 33.00 I 3.40 229.00 

MACTEC 
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Notes: 

uglkg - JDicrosnuus per kilogram 

DRO - Dicscll'lllliF cxpnio 

ORO- Gasoline 11111F orpnio 

September 2004 

• 
Table 10-6(a) 

SoD Constituents of Concem Summary for Non-Residential Worker for Area 9: Gun Range 

::;:=:;:;:;::;:=:;:;:;:::;;:;:;:::;:=:;:;:;~:;;;:;;:;:;:::i!-;:,;-~--~-n~Traet 1. St. Louis. Missouri 
:: : t:=, tr ·.··.·.·.··t····. 

ORO - Oill'lllliF orpoio 

NA: Not available 

ND -Not deteoted 

Nl A- Not applioable 

Mu Deteoted- Maximum value of deteoted oonoentntions 

• 

MACTEC 
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Notes: 

uw'kg • micrognlms per kilogram 

DRO • Diacii'II!F orpoic; 

GRO • Guolinc ranae orpoic; 

September 2004 
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Table 10-6(b) 

SoU Constituents of Concern Summary for Construction Worker for Area 9: Gun Range 

ORO· Oiii'II!F mpnic 

NA: Not .wilablc 

ND ·Not delccted 

. Nl A • Not applicable 

MD Detected· MDimum Vlluc of detected c:oncentra1ioa1 

• 

MACTEC 
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Nota: 

uw'L - micrognms per lifer 

DRO - Dicecl J'III8C Olpllic 

ORO - Gasoline I'III&C organic 

September 2004 
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Table 10-7 

Groundwater Constituents of Concern Summary for Area 9: Gun Range 
Boeing Tnct 1, St. Louis. Missouri 

.· ... ·.·.·.·.·.···.·.·.··.·.·.·.·.·.·.·.·.·.·.-.•. ·.·.· ·.·.·.·.·.·.:-:-·.·.·.· .. ·.·.·.·.·.·.·.·.·.·.·.· 

ORO - Oil11111gC organic 

NA: Not available 

ND -Not dctccted 

Nl A - Not applicable 

Mix Dctcctecl- Maximum value of detected CCIIICCIIIra1io 

• 

MACTEC 
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Table 10-l(a) 

Calculation of lndMdual Excess Lifetime Cancer Risk (IELCR) and Hazanl Quotient (HQ) for a OuTent On-site Non-residential Worker 

Area 9: Gun Range, Boeing Tract 1, St. Louis, Missouri 

Avenge SoH 
COCs Cone. 

(uglkg) 

Acetone 20 

Methylene chloride 2.9 

Naphthalene 2.6 

Organics Total Risk 

TPH-GRO ---
TPH-DRO -
TPH-ORO -
TPH Total Risk 

Arsenic -
Cadmium 513 

Copper 17,700 

Manganese 1,178,000 

Nickel 20,100 

Selenium 1,363 

Zinc 63,700 

Metals Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
m: Hazard index 
uglkg: Micrograms per kilogram 
ug!L: Micrograms per liter 
GRO: Gasoline rmge organic 
DRO: Diesel nnge organic 
ORO: Oil rmge organic 
TPH: Total pelroleum organic 

Indoor Inhalation of 
Vapon from Subsurface 

Son 

IELCR HQ 

NA 2.24E-07 

1.79E-ll 3.54E-08 

NA 3.46E-11 
1.79E-11 2.59E-07 

-- --
- -
- -
NA NA 

- -
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.79E-ll 2.59E-07 

Indoor Inhalation of 
AverageGW 

VaJIOn from GroWldwater 
Sum of SumofHQ 

Cone. (ug!L) IELCR (HI) 

IELCR HQ 

- - - NA 2.24E-07 

-- -- - l.79E-ll 3.54E-08 

-- - - NA 3.46E-11 

NA NA 1.79E-11 2.59E-07 

500 NA 3.04E-03 NA 3.04E-03 

121 NA 2.39E-02 NA 2.39E-02 

Jll NA l.63E-01 NA l.63E-01 

NA 1.90E-Ol NA 1.90E-Ol 

37 NA NA NA NA 

- - - NA NA 

- - --- NA NA 

1,750 NA NA NA NA 

- - -- NA NA 

- - - NA NA 

- - - NA NA 

NA NA NA NA 

NA 1.90E-01 1.79E-11 1.90E-Ol 

• 
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Average Soli 

COCs Cone. 

(uglkg) 
Acetone 17 
Methylene chloride 6.5 
Naphthalene 110 
Toluene 4.4 
Organics Total Risk 
TPH-GRO I 500 
TPH-DRO I 2,520 
TPH-ORO I 3 148 
[PH Total Risk 
Arsenic -
!Cadmium 451 

~opper 13,170 
Manganese 611,550 
~ickel 12,960 
Selenium 2,412 
Zinc 42,550 
'Metals Total Risk 
..... UMULATIVE RISK 
Notes: 
NA: Not available 
-: Risk evalualion was not performed. 
m: Hazard index 
uw'kg: Micrograms per kilogram 
ugiL: Micrograms per liter 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total pclroleum organic 

Scptcmbcr 2004 

• 
Table 10-S(b) 

Calculation of lndMdual Excess IJfetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Constructioa Workn' 
Area 9: Gun Raage, Boeiac Tnct 1, St. Louis, Mluourl 

Acddeatallllgestloa or 
Outdoor lllhalatlon or 

Dermal Coatlld with Outdoor lnhalatloa or 
Dermal Contact with Soli 

Soli 
Vaponand~ A-.eGW Groundwater Vapors from Groundwater 

from Soil Cone. (ugiL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 
NA 5.75E-08 NA 6.07E-08 NA 1.43E-07 -- -- - - -

2.41E-13 3.75E-08 2.68E-13 4.17E-08 4.02E-13 1.99E-08 - - - -- -
NA 6.38E-07 NA 5.96E-07 NA 1.12E-08 - - - - -
NA 7.67E-10 NA 8.52E-09 NA 4.83E-08 -- - -- -- -

2.41E-13 7.34E-07 2.68E-l3 7.07E-07 4.02E-l3 l.llE-07 NA NA NA NA 
NA NA NA 2.27E-06 NA 2.95E-06 500 NA NA NA 2.70E-05 
NA 5.56E-06 NA 1.69E-05 NA 4.84E-06 121 NA NA NA 2.11E-04 
NA 8.02E-06 NA 2.06E-OS NA 6.SOE-07 311 NA NA NA 1.44E-03 
NA l.36E-05 NA 3.98E-05 NA 8.43E-06 NA NA NA l.67E-03 

- -- - - - - 37 NA NA NA NA 
NA 1.05E-05 NA 3.49E-04 2.48E-12 5.52E-08 - - - -- -
NA 3.83E-06 NA 1.28E-04 NA 2.82E-06 -- -- - -- --
NA l.52E-03 NA l.69E-03 NA 2.68E-03 1750 NA NA NA NA 
NA 3.77E-07 NA 2.SIE-05 9.53E-12 l.39E-05 -- - - - -
NA 5.61E-05 NA 1.87E-04 NA 5.17E-05 - - - -- -
NA l.65E-06 NA l.37E-05 NA 8.69E-09 - - - - -
NA 1.60E-03 NA 2.40E-03 l.lOE-11 2.74E-03 NA NA NA NA 

2.41E-13 l.61E-03 2.68E-13 2.44E-03 1.24E-ll 2.7SE-03 NA NA NA 1.67E-03 

• 
Sum of SnmofHQ 
IELCR (HI) 

NA 2.61E-07 
9.11E-13 9.90E-08 

NA 1.25E-06 
NA 5.76E-08 

9.11E-13 1.66E-06 
NA 3.22E-05 
NA 2.38E-04 
NA 1.46E-03 
NA 1.73E-03 
NA NA 

2.48E-12 3.60E-04 
NA 1.34E-04 
NA 5.89E-03 

9.53E-12 3.94E-05 
NA 2.9SE-04 
NA l.S4E-OS 

l.lOE-11 6.73E-03 
1.29E-ll 8.47E-03 
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RFI Shallow Boring 

A. RFI Shallow Boringfl'emp. Piezometer -o-
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Figure 10-1 
Exposure Area 9: 

Gun Range, 
Boeing Tract 1 South 
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ATTACHMENT 10-A 

ECOLOGICAL RISK ASSESSMENT- AREA 9 GUN RANGE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, Area 9 is located above the portion of Coldwater Creek that flows through an 
enclosed culvert, and about 100 feet south of the portion of Coldwater Creek that enters 
an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

4 . 

5. 

No, the site is partially paved and covered with buildings; and soil impacts are present at 
depths of 6 to 20 feet bgs. 

Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for defmition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 
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ATTACHMENT 10-B 

ECOLOGICAL RISK ASSESSMENT- AREA 9 GUN RANGE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located below the site in an enclosed culvert, and flows north 
into an open culvert about 100 feet north of Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a. 

No, groundwater impact is minimal, and located primarily about 75 feet from the portion 
of the creek that flows within an enclosed culvert, therefore impact is unlikely . 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No . 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is partially paved, and the impact is not in the surficial soil. 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is partially paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Constituents at low levels have been detected in soils from depths of 6 to 20 feet bgs. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is mostly paved and covered with buildings. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is mostly paved and covered with buildings. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 
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7a . Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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SECTION 11.0 
CONCLUSIONS AND RECOMMENDATIONS 

The Boeing Tract 1 Facility located in Hazelwood, St. Louis County, Missouri covers a total area 
of 228 acres. The Facility includes several buildings used to service and manufacture aircraft. 
The Facility included several USTs, ASTs, and other waste handling areas. Thirty-two SWMUs 
have been identified. 

The risk assessment was performed for the following areas: 

• Areal Runway Protection Zone 

• Area2 Demolished Area 

0 Sub-area 2A 
0 Sub-area 2B 
0 Sub-area 2C 

• Area 3 Retained Area 

0 Sub-area 3A 
0 Sub-area 3B 
0 Sub-area 3C 
0 Sub-area 3D 
0 Sub-area 3E 
0 Sub-area 3F 
0 Sub-area 3G 
0 Sub-area 3H 

• Area4 Power Plant 

• AreaS Industrial Water Treatment Plant 

• Area 6 GKN Facility 

0 Sub-area 6A 
0 Sub-area 6B 
0 Sub-area 6C 
0 Sub-area 6D 

• Area7 Engineering Campus 

• Area8 Office Complex North 

0 Sub-area 8A 
0 Sub-area 8B 
0 Sub-area 8C 

• Area 9 Gun Range 
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The critical receptors, pathways, and complete routes of exposure are those shown below; 
however, not all Areas had these receptors: 

Receptor Pathways/Complete Routes of Exposure 

Non-residential worker Indoor inhalation of vapors from subsurface soil, and 
Indoor inhalation of vapors from groundwater. 

Construction worker Ingestion of soil, 
Dermal contact with soil, 
Outdoor inhalation of vapors and particulates from soil, 
Dermal contact with groundwater, and 
Outdoor inhalation of vapors from groundwater. 

The COCs included VOCs, SVOCs including P AHs, PCBs, TPH, and metals. Using 
representative concentrations for each COC and average Area/Sub-area-specific data, risk was 
calculated using the models recommended in MDNR draft RBCA process document. This would 
be the equivalent of a Tier 2 evaluation. The cumulative risk for each receptor in each Area is 
summarized below: 

Area 
Non-residential Worker Construction Worker 

IELCR HI IELCR m 
Area 1 (Max..) N/A N/A 6.34E-07 0.50 

Sub-area2A 5.97E-08 22 3.52E-07 0.31 

Sub-area 2B 7.57E-06 96 1.89E-05 3.1 

Sub-area 2C 2.02E-08 0.95 3.92E-08 0.047 

Sub-area 3A 7.90E-08 2.6 4.52E-08 0.055 

Sub-area 3B 3.35E-09 0.31 4.66E-10 0.0071 

Sub-area 3C 2.00E-08 77 2.34E-08 1.3 

Sub-area 3D 2.93E-08 0.075 1.17E-07 0.048 

Sub-area 3E 4.31E-08 10 8.02E-10 0.12 

Sub-area 3F NA 0.86 NA 0.0082 

Sub-area 3G 6.02E-08 2.8 9.38E-08 0.12 

Sub-area 3H NA 0.70 6.35E-13 0.0058 

Area4 2.17E-10 0.47 2.60E-06 0.014 

Area5 NA 0.00053 6.37E-08 0.013 

Sub-area 6A 1.12E-10 0.054 5.33E-08 0.0089 

Sub-area 6B 1.44E-06 7.9 2.44E-05 0.17 

Sub-area 6C 7.03E-08 4.1 8.36E-08 0.060 

Sub-area 6D 2.99E-10 0.00014 8.25E-08 0.013 

Area7 N/A N/A N/A N/A 
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Area 
Non-residential Worker Construction Worker 

IELCR HI IELCR HI 

Sub-area SA 2.37E-08 0.00031 1.02E-07 0.020 

Sub-area 8B NA 55 3.74E-10 0.49 

Sub-area 8C NA 0.064 1.25E-12 0.0052 

Area9 1.79E-11 0.19 1.29E-11 0.008 
Notes: 
Number in bold exceeds the cumulative acceptable target levels. 
IELCR: Individual excess lifetime cancer risk 
Ill: Hazard index 
NA: Not available 
N/ A: Not applicable 

Based on the above evaluation, the cumulative risk for the following areas exceeded the 
regulatory acceptable level of 1 x 104 for carcinogens and hazard index (HI) of 1 for non-
carcinogens: 

• Sub-area 2A, 

• Sub-area 2B, 

• Sub-area 3A 

• Sub-area 3C, 
• Sub-area 3E, 
• Sub-area 3G 
• Sub-area 6B, 

• Sub-area 6C, and 

• Sub-area 8B . 

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways 
exceeded the target risk, the primary constituents and routes of exposure that caused the 
exceedence are identified below: 

Area coc Exceedence Due to 

Sub-area 2A TPH-GRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area2B Aliphatics >nC12 to Indoor inhalation from groundwater by non-residential 
nC16 worker 
Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 
Tetrachloroethene Dermal contact with groundwater by future 

construction worker 
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Area coc Exceedence Due to 

Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Benzo( a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

The risk evaluation was based on a non-residential current and future land use and non-domestic 
use of groundwater. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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Area coc Exceedence Due to 

Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

TotalTPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nC 16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC 16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Benzo(a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Based on the Missouri draft RBCA process document, these exceedences can be addressed by 
either active remediation which will require the development of target levels or by further 
evaluation using a Tier 3 site-specific approach. Further, an activity and use limitation that 
ensures future non-residential use of the facility and no groundwater use for domestic purposes, 
will be required. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Only Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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A TEC and Associates, 1989. Hydrogeologic Study of Ramp Area. 
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